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Chemicals in East Germany 


ESS well known than the remarkable progress in West 
German chemical production is the parallel develop- 


ment in the Eastern Zone. During a recent visit to the 
Leipzig Fair we obtained a copy of the 1956 “Statistiches 
Jahrbuch der Deutschen Demokratischen Republik”. 
From this and other sources we learnt that this truncated 
part of Germany holds sixth place in the world for 
chemical production. Among basic chemicals we might 
quote a caustic soda output of about 150,000 tons in 1950 
which rose to 275,000 tons in 1956; calcined alumina 
which was not being produced in 1950 is shown with an 
output of 55,000 tons in 1956. Phosphate fertilisers rose 
over the same period from 25,000 tons P,O, equivalent 
to 112,000 tons and organic solvents from 107,000 tons 
to 214,000 tons. Similar individual figures could be 
quoted for many other products. On p. 258 we publish 
notes on the relevant equipment shown at the Fair. Some 
of the exhibitors were inclined to play down the 
originality of their wares, claiming the main achievement 
to be simply the fact of producing so many engineering 
products in what was formerly the agricultural hinterland 
of Germany. Whether this be true or not, the expansion is 
impressive. 

Chemicals form by far the largest industry in East 
Germany. In 1956, out of a total industrial production 
valued at 47,615 million Eastern Deutschemarks, chemical 
production accounted for 6967 million ; in the process, the 
industry took 33.1% of all electricity generated in the zone. 
Most of the chemical output comes from concerns which 
are described as socialist owned, comprising mainly 
nationalised and centrally directed enterprises (VEB); a 
small part of the industry is operated in the form of 
co-operatives. 

In 1957, Britain imported chemicals to the value of 
£1,297,000 from this source, a small increase over 1956. 
This represented about half of the imports from East 
Germany and was additional to smaller amounts of crude 
fertilisers, crude minerals and petroleum products. 


Work Study in the Chemical Industry 


N ounce of case history is worth a ton of theory in dis- 

cussing work study. On this reckoning the slim 
pamphlet which forms number three in the series “ Notes 
on Work Study” (published by the Association of British 
Chemical Manufacturers) must be equivalent to a great 
weight of unbacked hypothesis. It includes typical 
examples of the results which can be obtained by the appli- 
cation of Work Study to chemical process work. Costs 
can be reduced by increased plant output, reduced labour 
requirements, improved plant utilisation and layout. The 


principal technique used in the examples described was 
method study, involving the charting of every activity 
associated with each process, followed by critical exam- 
ination of each activity in turn using the questioning tech- 
nique described in Part II of the B.I.M. publication “ Out- 
In addition, there are cases quoted 


line of Work Study.” 
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from the ancillary operations necessarily involved in 
manufacturing chemical products such as packing and 
materials handling, and even one on the activities of a 
market garden associated with one chemical company. 
Again, in this section, it is the technique of method study 
which has been predominantly employed. Finally, a sec- 
tion is devoted to the effects of incentive schemes based 
on work measurement. These cover process work, packing 
and plant maintenance. The savings effected in these 
examples range from £200 per year in the case of a small 
materials handling problem to about £10,000 per year in 
an application to plant maintenance. 


Progress Report on Titanium 


we production of titanium rose from 3 tons ih 
1948 to 25,000 tons in 1957. The story of the research 
and development behind this phenomenal rate of advance 
has been recently brought up to date by N. P. INGLIS and 
M. K. McQuiLian*. This survey includes discussion of 
the extraction and melting of the metal as well as short 
notes on hot working, cold working and welding. Impor- 
tant properties of titanium are its relatively low specific 
gravity, its ability to form alloys of very high strength 
(up to 80 tons/sq. in.) and its considerable corrosion resis- 
tance. It also has a fatigue limit which is 50—60% of the 
ultimate stress—an exceptionally high ratio. 

Titanium is resistant to a wider range of corrosive sub- 
stances than are chromium-nickel austenitic steels. Its 
superiority to such materials is particularly marked in the 
case of solutions of chlorides, including sea-water. Even 
in polluted sea-water, titanium has proved to be unaffected 
after many thousands of hours under jet-impingement con- 
ditions and under conditions which normally give rise to 
differential aeration effects. Moreover, the corrosion 
fatigue strength of titanium is actually greater in sea-water 
than in air ; for other corrosion-resistant metals the ratio of 
the two rarely exceeds 60%. To exploit the metal to its 
fullest advantage, Dr. INGLIS, who is Research Director of 
I.CI., suggests that the main objective of future research 
must be a reduction of costs. Like many other workers 
recommending new materials he urges specific utilization of 
the unique combination of properties of the metal instead 
of using it merely as a substitute for other metals. 

* Endeavour, 1958, 17, 66, p. 77. 


... and on Zirconium 


More detailed is the summary of metallurgical, physical, 
chemical and nuclear data on zirconium and its alloys 
recently presented by C. Tyzack*. This paper includes a 
compendious data sheet. Strong emphasis is naturally 
placed on properties relevant to using the metal in nuclear 
reactors but the scope is far wider including a table of the 
principal extraction processes. As with many other metals, 
zirconium is seriously affected by gas contamination in 
terms of fabrication, physical and mechanical properties 
and the resistance to corrosion. In general, the pattern of 
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development since 1948 has largely hinged on the 
corrosion-resistant properties of iodide zirconium in high- 
temperature water environments, and the requirement for 
a sponge-based alloy of equal corrosion resistance for use 
as fuel component and cladding in pressurized water 
reactors. 

Such a reactor has not yet been developed in the United 
Kingdom, with its history of gas-cooled reactors with fuel 
canned in magnesium or aluminium. However, the 
current interest in this country in the applications of 
nuclear power to marine propulsion may well stimulate 
zirconium development. Furthermore, if current British 
efforts to produce creep-resistant and oxidation-resistant 
zirconium alloys, suitable for service in carbon dioxide at 
temperatures around 500°C, are successful, these materials 
may well have a function as core materials in more 
advanced gas-cooled reactors. Dr. TyZack is a member of 
the Research and Development Section of the U.K. Atomic 
Energy Authority (Industrial Group). 

* Nuclear Engineering, 1958, 3, 24, p. 102. 


Management and Nuclear Energy 


VEN the least technically minded managers now have 

no excuse for neglecting nuclear energy. O.E.E.C. 
have recently published the papers* given during the 
second management information conference on this sub- 
ject at Amsterdam during last year. Hard on the heels of 
Kis important publication came the conference organised 
by the Federation of British Industries at Harwell along 
similar lines. Top technical experts and economists 
lectured to top management on the industrial implication 
of nuclear developments. Attendance was limited to 100 
members of director status including 25 industrialists from 
overseas. Among the papers were estimates of forward 
trends in fuel and power requirements and of the conse- 
quent financial and investment aspects. J. R. CUTHBERTSON 
and J. Broprick estimated that U.K. exports of nuclear 
plant exclusive of fuel should rise from a current figure 
of around £13 million annually to over £60 million in the 
period 1961-1965, and almost £100 million in the period 
1966-1975. In addition, our export sales of radio isotopes, 
although on a very much smaller scale, are greater in 
value than those of all other countries in the world com- 
bined. W.G. Bussripce of the A.E.A. (Isotope Division) 
pointed out that the value of the isotopes is but a small 
fraction of the savings which can be achieved by their use, 
and went on to illustrate this thesis with examples drawn 
from many fields of use. The organisers of the conference 
feel that growing numbers of firms and industries still only 
on the fringe of these developments will benefit both as 
suppliers to the nuclear industry and as consumers of its 
products and by-products. 


* “ Industrial Challenge of Nuclear Energy.”” 1958. O.E.E.C. 


Radiation Research Tastes Good 


OST amusing part of the recent meeting held by the 
Radiation Research Visiting Club at Cambridge was 
tasting irradiated chicken, sausages and sponge cakes. We 
hope it was also useful. Comments were carefully noted for 
the guidance of workers at the Low Temperature Station 
intensively studying the use of ionising radiations for pre- 
serving food. The crowded programme of this busy Club 
included visits to the University Chemical Laboratory to 
inspect work on the radiolysis of gases such as oxygen and 
simpler solids such as sodium bromide and potassium chro- 
mate. Thermal annealing of radiation damage is also 


being studied. Papers were read on germane topics and a 
further visit arranged to the rapidly expanding research 
laboratories of Tube Investments at Hinxton. 


While the 
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current research is concerned with fundamental reaction 
mechanisms, the whole event left a strong impression of 
vitality and growth in a field of work which will soon 
reach the stage of industrial processing. “Growing points” 
may well be the promotion of polymerisation or processes 
leading to graft co-polymers or to speeding the chlorination 
of organic compounds. Further programmes are also in 
progress at the AE.RE. laboratories, Wantage and the 
Military College of Science, Shrivenham. 


Compacting and Sintering Metals 


LTHOUGH a powdered metal differs from dense-solid 

or liquid metals in having a reaction surface larger by 
many orders of magnitude, this surface is connected with 
the surrounding atmosphere for the most part only by very 
narrow capillaries and in such a manner that inter-action 
with this atmosphere can take place only by molecular 
diffusion. Therefore different equilibrium conditions may 
exist on the inside and outside of the material to be 
sintered. However, with this structure we have very short 
diffusion paths from the interior of each grain to the 
surface, which means that the decrease in the reaction rate 
caused by diffusion is not very important. At a recent dis- 
cussion on the practice of compacting and sintering metals, 
Dr. Otro WINKLER discussed particularly the problems 
arising from these considerations in carrying out effective 
vacuum sintering of such metals as nickel, iron, niobium, 
tantalum and others. The conference, jointly organised by 
the Iron and Steel Institute and the Institute of Metals, also 
heard a paper by T. R. BARRETT et al on pressureless sinter- 
ing of loose beryllium powder. This has apparently now 
been established on a production basis by the Atomic 
Weapons Research Establishment—recently in the news for 
other reasons. Loose beryllium powder of bulk density 
about half the true density can be formed into compacts 
of 95—98%, the true density, that is 1.76—1.81 g./c.c. The 
complete set of papers has been issued in duplicated 
format by the two institutions. 


Silica Cement Resists Sulphuric Acid 


ANTALISING but interesting is a paper on a new 

silica cement mortar which Ropert S. MERCER was 
due to present to the National Association of Corrosion 
Engineers in California. Instead of using sodium or 
potassium silicate as a source of silica, the new product 
derives its silica network from a silica sol. The com- 
mercial sols available are of low viscosity and contain 
30 to 35% SiO, as a colloidal suspension in water. Mr. 
MERCER states that many attempts have been made to use 
silica sols to prepare mortars and cast shapes, by mixing 
the sol with siliceous fillers such as are used in the classical 
silicate mortar. They have failed. Simple mixtures of 
sol and fillers have poor strengths after the water is 
removed. Strong acids, alkalies, and electrolytes cause 
gelation of the silica so that the mass sets rapidly without 
depending on dehydration, but the solid masses are very 
weak and can usually be crumbled in the hand. Now 
a silica gelling agent has been employed, which will pro- 
vide strong masses, thus permitting mortars to be formu- 
lated that have higher strengths than the classical silicate 
mortars; and more important, without the disadvantages 
of the silicate mortars in sulphuric acid service. 

Since the product is essentially silica, it is described as 
a silica mortar rather than a silicate mortar. There are 
no fluorides in the mortar, hence no HF can be formed 
in sulphuric acid service. The sodium or potassium con- 
tent is reduced to a maximum of 0.7% expressed as 
Na,O, or can be eliminated, depending on the formula- 
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tion. Therefore, the problem of sulphate and polyvalent 
alum formation ceases to be a problem. 

The mortar contains 98%, SiO,. Compressive strength 
is reported to have risen from 2190 p.s.i. to 6530 ps.i. after 
56 days immersion at 410°F in 93% sulphuric acid solution 
containing 1.25%, ammonium sulphate and 1.25% sodium 
and iron sulphates. Equipment test results also showed 
gains in strength. Then why the opening word? Because 
neither the filler nor gelling agent compositions are quoted. 


Mixer-Settler Design 


RECENT paper by J. K. Davipson and others on 

design and scaling up of mixer-settlers* puts forward 
strong evidence to support the view that multi-stage units 
of this type provide a means of obtaining high efficiency 
mass transfer with flexibility. As a general rule, the 
efficiency of mixer-settlers is between 75 and 100%. Each 
actual stage approximates to a theoretical stage.. Com- 
parisons are made in this paper of various contactors for 
the system acetic acid—methylisobutyl ketone—water on 
the basis of effectiveness, defined as the inverse of resi- 
dence time per stage. The main discussion then centres 
on a design developed by the Knolls Atomic Power 
Laboratory called the “Pump-Mix”. 

This is a horizontal contactor in which the mixing 
intensity, automatic liquid-liquid interface control, and 
hydraulic head for heavy-phase flow are provided by the 
impeller. The need for individual stage interface sensing 
and control devices, or for tilting the unit to provide 
hydraulic head, is eliminated. A contactor consists of any 
desired number of stages arranged horizontally. Each 
stage contains a mixing section and a settling section. A 
heavy phase “chimney” between the settling section and 
the mixing section eliminates the effect on the interface 
level of a density difference between stages, since the heavy 
phase in the chimney has the same density as the heavy 
phase in the settling section. This is particularly important 
in complex flowsheets where large density differences may 
exist between extraction and refluxing sections. 

Scale-up is generally effected by maintaining the settling 
zone residence time constant for a given system. The 
paper deals with the application to the Purex process but 
the authors point out that this scheme may be used with 
other processes because there is little difficulty in scale-up. 
Representative decontamination, partition, and loss data 
can be obtained from “mini” or laboratory-size banks 
using } litre of feed per run. Adequate design information 
on capacity, settling, optimum stirrer speeds, and other 
factors involving hydraulic behaviour can be obtained 
from pilot-plant size banks with a total flow capacity of 
one litre per minute. All such information is applicable 
« units varying by many orders of magnitude. 


“ Application of Mixer-Settlers to the Purex Process.” 
available from Office of Technical Services, U.S.A. 


KAPL 1809. 


Getting Sense from Babel 


ANY are the languages in which useful scientific 
information is published. How can the working 
scientist-engineer be helped to understand it? ASLIB 
recently organised a Conference on Scientific and 
Technical translation. Among the interesting contribu- 


tions was one on the all-important subject of costs. 
Mr. FELIx LreBESNY, Patents Information Officer of Mond 
Nickel, attempted some estimates for the true total cost of 
translating a 1000 word article from Russian into English. 
It could range from 4d. to £6 6s. The lower limit was 
achieved by using a completely translated journal on the 
assumption that one article in 40 was of use to the sub- 
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Aluminium in Oxygen Plant 
Construction 


We have received a copy of the following 


informative letter: 


Mr. M. A. Dubs 
Union Carbide & Carbon Corporation 
Tonawanda, New York. 


Dear Mr. Dubs, 


Your article on “Recent Developments in 
Industrial Oxygen Production” which was sum- 
marized in the February issue of British Chemical 
Engineering (p. 94), gives much valuable informa- 
tion but I think there are two paragraphs which 
might be misunderstood. 

It is stated that the aluminium alloy with 3.5% 
of magnesium is not used under conditions of 
cyclic loading because the fatigue strength falls off 
rapidly after about 1000 cycles. The implication 
is that competing materials do not show this 
characteristic whereas available data indicate that 
they do. Perhaps the impression that the effects 
of cyclic loading are different for the aluminium 
alloys and ferrous materials was obtained from 
the fact that data for the aluminum alloys are 
usually plotted on semi-log coordinates and that 
for ferrous materials on log-log coordinates. Even 
the same data plotted on these two coordinate 
systems might give conflicting impressions. 

In connection with welded butt joints, it is 
stated that “butt welding is seldom successful”. 
Experience in America with inert gas shielded 
processes has been quite satisfactory. It is true 
that aluminum alloys require some edge prepara- 
tion, such as beveling, before welding if the thick- 
ness is greater than about 1/8 in. Is this not also 
the case for competing materials ? 


March 7, 1958 


Very truly yours, 
ALUMINUM COMPANY OF AMERICA 


Ellis D. Verink, Jr. 
Manager—Chemical Section 
Sales Development Division 











scriber. Next to this was the probable cost of mechanical 
translation at about 2s. The limitations of these methods 
are of course quite evident, yet there is such a large gap 
between these figures and the normal range of around £3 
to £4 for conventional individual translations by a pro- 
fessional translator, that it is clear which way the trend 
is likely to go. Mr. LIEBESNY was naturally careful to 
add that there are many other factors involved such as 
speed, accuracy, number of copies required and secrecy. 
Any of these special needs may make an apparently 
uneconomical method nevertheless the most desirable. 
Other contributors urged more work in establishing 
national registers of translations and in compiling specialist 
technical dictionaries covering very narrow fields. A paper 
by Mr. A. L. MacKay carried echoes of the great contro- 
versy about the content of education. The difficulties he 
suggested arose really from the lack of scientific education 
among those qualified in the humanities, and the lack of 
linguistic education among those qualified in science. With 
a final kick Mr. MacKay observed that although there has 
been some improvement lately, science means to govern- 
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ments today essentially what it meant when LEONARDO DA 
Vinci applied for a job with the Duke oF Mian, He 
listed the various military projects which he could carry 
out and added as an afterthought that he could paint as 
well as the next man. 

The papers will appear in “ASLIB Proceedings.” 


Quiet Please 


AMAGE to the hearing mechanism that results from 

noise exposure occurs in the inner ear. The small 
nerve endings that send electrical impulses to the brain 
are destroyed by the energy from the noise exposure. The 
nature of this destruction is apparently identical to the 
destruction of the nerve endings in the inner ear due to 
advancing age. This hearing loss is permanent and cannot 
be restored. A group of the papers presented at the 
Montreal joint Canadian-U.S. Chemical Engineering Con- 
ference discussed several aspects of this problem. To 
estimate both the auditory effect on employees and the 
influence of noise on processes and process instrumenta- 
tion, Lewis S. GOODFRIEND suggested measuring many or 
all of the following characteristics of a particular noise: 
sound-pressure levels in third-, half-, or full-octave bands ; 
instantaneous peak sound-pressure levels, narrow-band 
spectra and waveform. 

Typical causes.of noise are vibration, impact, turbulent 
fluids and friction. GrorGce L. BONVALLET, after discuss- 
ing these noise-sources in general terms, presented informa- 
tion on the conditions near a refinery catalytic cracking 
area, steel-ball paint pigment mill, high temperature 
fabric coating operation, and a plastic dicing machine. 
Noise conditions have to be considered with respect to 
the hearing hazard, interference with. important factory 
conversation, and acceptable neighbourhood noise. The 
data presented at the conference showed the chemical 
industry not to be a serious offender although there are 
problems requiring attention. For such cases T. F. W. 
EMBLETON recommended an approach based on first trying 
to modify the noise produced. Failing this, the source 
may be enclosed, the surrounding surfaces made sound 
absorbent or a sound-proof booth built for the observer. 
As a last counsel of despair, and quite out of keeping with 
the high scientific tone of the rest of their discussion, this 
author even recommended ear plugs. 


No Smoke Without Powder 


MOKE is among the terms objectively defined in the 

useful new British Standard (No. 2955: 1958) giving a 
glossary of terms relating to powders. According to this 
the visible cloud of airborne particles derived from com- 
bustion or from other chemical reaction is smoke when 
the particles are mainly smaller than 1 micron. Fumes 
are defined as clouds of airborne particles, generally 
visible, arising from condensation of vapours or from 
chemical reaction. The boundary for separating grit from 
dust is taken as 200 mesh BS. test sieve which has an 
aperture of 76 microns. The glossary covers a number of 
selected terms applying to both metallic and non-metallic 
powders. An arbitrary decision has been taken—as the 
foreword points out—by restricting the definition of a 
powder ; the particles of which it is composed must have 
a maximum dimension of less than 1000 microns in any 
direction. However, an agreed decision backed by the 
wide range of cooperating organisations which supervised 
the preparation of this Standard, is likely to gain wide and 
unified acceptance; it is thus technically valuable even 
if it is arbitrary. The compilers have recognised that in 
certain industries particles larger than 1000 microns may 
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be classified as powders but it is hoped that in due course 
the foregoing limitation will be accepted. 

To follow the direct glossary of terms there are two 
appendices. The first goes into some detail on the defini- 
tion of particle mean sizes while the second shorter one 
gives an example of calculation of diameter according to 
Stokes’s law, defined in the same Standard as Stokes'’s 
diameter. 


Air Filter Arrangements for 
BEPO Wigner Release 


OR the recent Wigner release operation on BEPO the 

atomic energy authorities announced that special pre- 
cautions were to be taken to prevent any escape of radio- 
activity into the atmosphere in the event of an accident in 
the pile. We have now been informed that the following 
filter arrangements were adopted. A bank of twenty-eight 
frames were arranged in zig-zag formation across the duct. 
Each frame contained six layers of filter material consist- 
ing of starch-bonded glass fibre oiled with Shell oil, Tellus 
72. This is an oil of exceptional chemical stability of vis- 
cosity equal to an SAE 90 gear oil. The frames were 
sealed in position by felt pads. For particles between 10— 
15 microns the filter efficiency was about 90%. These 
were backed by 168 Vokes high temperature Kompak 
filters aranged across the duct and having an efficiency of 
93°, for particles below 10 microns. Finally the air was 
passed through Vokes 55/5 “absolute” air filters. These 
were tested by the methylene blue test in accordance with 
B.S. 2831: 1957. The results are quoted as percentage 
penetration rather than as arresting efficiency, since the 
former figure is more informative at these high efficiency 
levels. On this basis the filter efficiency was 0.01% pene- 
tration of methylene blue, that is for an average particle 
size of about half a micron. Similar filters were placed in 
a further iodine scrubber device which was by-passed 
during the operation. This additional set of filters was 
intended to be available in case of an emergency. 


Plastics for Packing Chemicals 


N an issue largely devoted to packaging problems, 
Kunststoff* includes a short survey of the use of 
plastics for this purpose in the chemical industry. ERNsT 
RAMSPECK points out that all polyamides produce film 
which is resistant to tearing. For example, those on a 
caprolactam basis are chemically stable and suitable for 
sacks and bags, particularly for containing sharp-edged 
granules. They may also be used as lining sacks for metal 
drums. Since they are stable up to 120°C, products may 
be packed warm, directly from a process, which can be 
an advantage in certain cases. The packings may be made 
as a double bonded film with polyethylene to give lower 
permeability to water vapour thus making a suitable con- 
tainer for hygroscopic materials. 

There are several possibilities for replacing glass as a 
material for small and medium size containers. Acrylo- 
nitrile — butadiene — styrene mixed copolymers for 
example have high impact strength and are resistant to 
alkalies, dilute acids and benzene but they are opaque. 
Paper sacks can be made rain-proof by melamine resins or 
other high molecular weight products. The process is 
simple, it simplifies storage and the surface is easily 
printed. A final practical suggestion is that when handling 
sticky materials a layer of silicone rubber can often be 
usefully applied inside paper wrappings to resist this 
property. A satisfactory effect is produced with layers 
of 5 g. per sq. m. 

* Kunststoffie, 1958, 48, part 2, p. 65. 
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if the plant depends 

on your judgement 

you will choose 
LaBour 


Experienced Plant Designers concerned 

with pumping problems take no chances, they 
know the value of experience and 

consult LaBour. In forty years since they 
made the first practical self-priming 

pump LaBour have supplied pumps designed 


for every type of application and industry. 


Today when you buy LaBour you get 
‘extra’. Extra resistance to corrosion and 
erosion. Extra simplicity, extra thick 
sections. Extra rigidity, extra heavy bearings, 
extra deep stuffing box, extra special 
materials — which adds up to extra 


dependability. 





Ne 


ZaBOUR 


BRITISH LaBOUR PUMP CO LTD 


BLUNDELL STREET, LONDON, N.7 
Telephone: NORTH 6601-5 
Cables: LABOUPUMP LONDOR 
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Because Vessels 
Sometimes leak... 






...and People 
Sometimes spill... 
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Shortage or Surplus? 


T is often the case that the magnitude and urgency of 

a social problem is measured by the volume of attention 
it receives from the professional bodies; with higher edu- 
cation this is especially so, since within recent months 
most of the major engineering institutions of this country 
have made some pronouncement on this subject as it 
relates to their own sphere of interest. From the Institu- 
tion of Chemical Engineers comes the latest contribution 
to this ever-recurring topic, with a report of answers to a 
questionnaire sent to technical colleges and universities. 
This questionnaire sought to discover the probable output 
of chemical engineers over the next eight years or so; in 
the summary report of the replies to the questionnaire, it 
is concluded that with adequate support (and this is an 
important qualifying clause) it would be possible to pro- 
vide nearly 950 chemical engineers in 1966 compared with 
the 300 or so who emerged in 1956. 

How does this prediction measure up against the esti- 
mate of engineers required? Actually for 1966 a number 
of figures have been given, varying from 1000 to 1500 a 
year. The Institution, in its statement, appears to favour 
a figure of 1100 apparently derived from a recent report, 
“Scientific and Engineering Manpower in Britain”. This 
number of chemical engineers is consistent with a forecast 
of engineers and scientists in the next 10 to 15 years of 
double the present actual output. Here it has to be appre- 
ciated that the rate of increase in investment in chemical 
and processing undertakings (7 to 8%) is about double 
that for the remainder of industry. The Institution’s esti- 
mate of the supply of chemical engineers is, therefore, close 
to the estimated demand. It is pointed out, however, that 
in 1959 there is likely to be a surplus of chemical 
engineers. If a more detailed examination confirms that 
this situation is likely to arise, then something should be 
done to deal with the problem in good time. 

On the other hand, by 1966 the figures show that supply 
will not quite match demand, although a proviso, as we 
have noted, has been added that adequate support must 
be given to the centres of engineering education. The out- 
standing problem affecting the output, both qualitatively 
and quantitatively, is the supply of teachers. Professor 
after professor will complain of the near-impossibility of 
obtaining the staff he requires. At some universities, so 
difficult is the position that staff are perforce recruited 
from among the “brighter” graduates, men who may pos- 
sess excellent theoretical knowledge but have little prac- 
tical experience. This, of course, affects the product of the 
college and leads to an engineer with an unevenness of 
outlook which may take many years to eliminate. 

Although there are heartening reports of steps taken to 
expand technical education—300 projects to the value of 
£60 million are under way and grants to students are to be 
increased—the p2sition of education generally is a far 
from healthy one. The financial measures taken to en- 
courage investment in this country have already left their 
mark on the earlier stages of education. All local authori- 
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ties, for example, have been forced to reduce educational 
expenditure by considerable amounts; as a whole, expen- 
diture in 1958/9 is to be reduced to £11.2 million spread 
over 15 months compared with £14 million in 1957/8. 
More than 30 secondary modern schools had to be cut 
from the building programmes for rural districts last year. 
Although the Government may claim credit for increasing 
the amount devoted to education during 1957 by £26 mil- 
lion, we should remind ourselves that this is the smallest 
increase for a number of years. Furthermore, today the 
nation devotes a smaller proportion of its annual expendi- 
ture to education than it did 20 years ago. It is estimated 
that to implement the Education Act something like £1000 
million needs to be spent annually and a further 50,000 
teachers are still required. Since expansion of technical and 
higher education depends ultimately upon thriving primary 
and secondary stages of education, the various estimates 
which have appeared for the future output of technicians 
border on the optimistic. 

To be able to bring about such a startling increase in 
the production of chemical engineers as the report en- 
visages at a time when the general educational climate is 
far from temperate, and in the face of an acute teacher 
shortage, will be no mean achievement. If the figures fore- 
casted are only approximately reached, it will mean that 
the leaders of chemical engineering education will have 
succeeded in insulating their particular branch of educa- 
tion from the adversities which other branches of engineer- 
ing education have been unable to escape, and whatever is 
obtained over the years ahead, it will have been carried 
through with limited official support. It is possible that the 
financial measures introduced—on doubtful premises—to 
check inflation may yet have such a retarding effect upon 
industry that the expected surplus of chemical engineers 
which the summary states will exist in 1959, may assume 
much larger proportions through a reduced intake of 
engineers by industry. Are the numbers who make up this 
surplus to seek temporary employment in fields of lesser 
status and skill and thereby lose the force of their special 
training? Were this to happen, not only would useful 
technical potential be wasted, but sixth formers and others 
would be discouraged from taking chemical engineering 
courses. This factor alone might well place in jeopardy the 
increase in engineers which the Institution thinks possible 
and appears to accept as a target. 

The logical thing to do, in view of the teacher shortage, 
is to seek redistribution of chemical engineers to the ad- 
vantage of the teaching side. By some mechanism or other, 
a demand for chemical engineers must be created addi- 
tional to the normal one made by industry. If industry can 
be persuaded to release permanently some of its ex- 
perienced chemical engineers for teaching in universities 
and technical colleges, and if conditions in these estab- 
lishments could be made sufficiently encouraging to justify 
such a move, then the educational position might be 
strengthened. 
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POROSITY MEASUREMENTS IN A FLUIDISED BED 


A new method of porosity measurement described by 


the authors has demonstrated the existence of three 


distinct regimes within a fluidised bed. The paper 


by P. J. BAKKER and 
P. M. HEERTJES 


also includes reviews of other work in this sphere 


HE extensive development of fluidisation technique in 
‘Rowen decades and, parallel with it, of research on the 
physical and chemical aspects of fluidisation were strongly 
stimulated by the great demand for high-octane fuels 
during the Second World War.' After the petroleum in- 
dustry many other industries also became interested in the 
fluidisation technique (see Brotz,? Strtic’ and OTHMER’). 
It is of historical interest to note that in 1556 AGRICOLA®:* 
was the first who described the fluidisation technique for 
the separation of ores. The name fluidisation has been used 
for 15 years. 

In the great number (™300) of publications on fluidisa- 
tion, those on heat and mass transfer in a fluidised bed— 
briefly summarised below—show great divergencies in 
their results. In the opinion of the present authors, the 
reason for this could lie in the fact that the point-porosity 
in the bed had not been measured and used in the evalua- 
tion of these results. It was therefore decided to measure 
this point porosity in a fluidised bed and to use the 
values obtained for the calculation of the partial heat and 
mass-transfer coefficients. The first part of the research 
will be presented in this paper. For the nomenclature, 
see references °. 7. 884°. 


Survey of Literature 
A. MASS AND HEAT TRANSFER 

The literature reviewed covers steady-state and non- 
steady-state heat transfer, and also quasi-steady-state and 
non-steady-state mass-transfer. For steady-state heat trans- 
fer EtcHoRN and Waite” carried out experiments on the 
dielectric heating of plastic particles in a fluidised bed. No 
temperature differences between gas and solid particles 
could be measured. KETTENRING, MANDERFIELD and 
SmitH" calculated a heat-transfer coefficient by integration 
over the total height of a fluidised bed of silica gel (and 
alumina) and air. The surface area of the particles for unit 
of height was assumed to be constant. The same assump- 
tion has been made by WALTON, OLSON and LEVENSPIEL” 
for experiments with fine powdered coal. However, this 
supposition has not been supported by experimental proof. 





Prof. Dr. Ir. P. M. Heertjes is professor of chemical engineering 
in the department of chemical technology of the Technical Uni- 
versity of Delft. Ir. P. J. Bakker is a member of the staff of the 
laboratory of chemical technology in the same university. 
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Symbols* 
A = cross-sectional 
column (cm’); 
C = standard capacity (pF); 
Cv = variable capacity (pF); 
Cz = capacity to be measured (pF); 
Ci,2 
and 3 = constants, respectively no dimension, 1/cm and 
no dimension; 
D = dielectric constant (no dimension); 
De = constant (coulomb’® sec*/kgm’); 
D: = diameter of the fluidisation column (cm); 
G = weight of solid substance in the fluidised bed 
(g); 
L = height of the fluidised bed (cm); 
Lm = height of the bed at incipient fluidisation (cm); 
L» = height of the bed at zero velocity (cm); 
S = surface of the condenser plates (cm’); 
V = fluidisation velocity (cm/sec.); 
Vmt = minimum fluidisation velocity (cm/sec.); 
d = distance of condenser plates (cm); 
dp = particle diameter (u = 10-* cm); 
h = height in the fluidisation column (cm); 
r = radius in the fluidisation column (cm); 
AL = bed expansion (cm); 
¢ = porosity (no dimension); 
= = mean porosity (no dimension); 
ea = porosity of the fluidised bed in region II (no 
dimension); 
emf = porosity of the fluidised bed at 
fluidisation (no dimension); and 
ps = density of the particles (g/cm’*). 


surface of the  fluidisation 


incipient 











* With the exception as to the velocity (V), the nomenclature as suggested 
by Murphy* will be used; see also reference 7. For the identical German and 
French nomenclature, see references 8 and 9 respectively. 


WAMSLEY and JoHANSSON® carried out experiments for 
non-steady-state heat transfer in fluidised beds of different 
materials. The heat-transfer coefficient was based on the 
total height of the bed. Seen in the light of the work of 
HEERTJES, DE BoeR and DE HAAS VAN Dorsser™ and of 
HeEeErTIES and McKissins® on drying of wetted silica gel, 
where it was found that drying in the so-called constant 
rate-period took place only over a much smaller height 
than the total height of the fluidised bed, this supposition 
is open to doubt. 
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Fig. 1 (above). Apparatus for determining point porosities within a 
fluidised bed. Fig. 2. Details of the measuring condenser used in the 
apparatus for determining point porosities in a fluidised bed. 


Several authors". ”." have tried to establish a general 
correlation between the heat-transfer coefficients for heat 
exchange between particles and fluid and some of the 
fluidisation variables. In spite of the (often confusing) use 
of a number of dimensionless groups agreement between 
the results of different authors has not been obtained. Not 
only for heat transfer between particles and fluid, but also 
for heat transfer of a fluidised system to or from a heating 
or cooling surface the published results are in disagree- 
ment. Br6tz'® shows that, depending on the method 
chosen, heat-transfer coefficients have been measured vary- 
ing from 20 to 2000 k cal/m? hr °C. The contradictory 
results obtained can mainly be ascribed to the supposition 
of a uniform heat-exchange area per unit volume—that is, 
of a constant porosity—throughout the whole fluidised 
bed. 

For mass transfer, EVANS and GERALD” determined the 
transfer of benzoic-acid from fluidised particles to water, 
McCune and WILHELM™ for 8-naphthol to water, both 
for non-steady-state conditions. The agreement between 
these investigations is reasonable. In both cases the fluidi- 
sation was effected by a liquid, for which it is known that 
the stream pattern is nearly homogeneous, so that in this 
case the chance for agreement is much greater than for 
mass transfer in fluidisation with a gas. This is supported 
by comparing the experiments of RESNICK and WHITE” 
for naphthalene in air, hydrogen and carbon dioxide; of 
Hsu and Motstapb” for the adsorption of carbon tetra- 
chloride from helium-nitrogen mixtures to active carbon; 


of Cuu, KALm@ and WetrTerRoTH™ for the transfer of 
Fig. 3. Typical chart 
showing how capacity 
varies with time in a 


fluidised column. 


May, 1958 
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naphthalene from particles to air; and of KETTENRING ef 
al." for transfer of water from silica gel to air. 

GaAMSON™ has tried to correlate a number of measure- 
ments on mass transfer with the aid of a constant porosity- 
term. However, he did not succeed in establishing a satis- 
factory correlation. 

As mentioned earlier, it seemed likely to the present 
authors that the discrepancy of the results reported was 
caused by the assumption of constant porosity over the 
whole bed and by the failure to recognize that mass and 
heat transfer in general do not take part over the entire 
fluidised bed. 


B. POROSITY IN A FLUIDISED SYSTEM 

A short review will now be given in chronological 
sequence of the literature of the actual porosity measure- 
ments or analogous methods in a fluidised bed and of the 
techniques used. 

In 1949 ReIss* published a method for determining the 
concentration of particles in a gas. The method consisted 
of passing a limited light-beam through a suspension of 
particles in air; the emitted light was caught by a photo- 
cell and the photo-current was made visible on a cathode- 
ray oscillograph. This method can only be used for dilute 
suspensions and, moreover, it gives a mean value for the 
porosity. The method of Reiss, therefore, cannot be used 
to measure point porosities in a fluidised system. However, 
the automatic determination of catalyst losses in a cracking 
plant using a fluidised bed can be based on the method of 
light absorption (see RAMSER and Hickey™: *), 
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The necessity to record and to control catalyst losses as 
well as the bed level in a fluidised-bed reactor has led to 
other methods of measurements. In most cases these 
measurements of the particle concentrations have been 
made in the dilute phase just above the actual fluidised 
bed. 

The capacitive method of Dotson ef al.* may be men- 
tioned; this method is based on the change of the capacity 
of a condenser and is described later. 

For the control of the bed level, OsBerG” applied the 


aes ae | 


-, 


vo so-called hot-wire method, based on the difference in heat 

Y res a Bek Ne ta transfer from a hot wire to a fluidised bed and to the 

i TED ied a re ee Ge a a fluidising gas. Another method for determining the bed 
/ level uses y-rays.”. 

4 | Sa) Se / | The capacitive method of Dotson has been used by 
I ee a | ae ae ee Morse and BaLLou”™ to determine the fluidisation uni- 
Besict Ay MD REAL RES) oc formity in different points of a bed expressed in a uni- 
> | formity index of fluidisation. They showed sharp changes 

in capacity at each point in a fluidised bed. Therefore, it 

. a can be concluded that rapidly changing porosities occurred 

a in each point of the bed. However, Morse and BALLou 
S++ —+—_ + —__ + —+-—~J did not calculate porosities from their measurements. 


OE 2a) CE a CBee | Similar results have been obtained by GERALD,” who 

used a piezoelectric crystal to transmit the impulses from 
a diaphragm placed in the fluidised bed (microphone 
method). According to GERALD, this method is preferable 
to that of Morse and BALLOU, because its use is not 
restricted to non-conducting materials. 

Working along lines similar to those of Morse and 
BALLOU, MARTIN and ANDRIEU™ have used the capacitive 
method for correlating the fluidisation uniformity with a 
number of fluidisation variables. The uniformity-index of 
fluidisation introduced by Morse and BALLou has also 
been investigated by SHUSTER and KISLIAK,” who called 
it the fluidisation quality. The technique used is the 
measurement by means of stress-strips of local pressure 
differences caused by concentration changes. The results of 
Morse and BALLOU were confirmed. A short communica- 
tion of REBoux™ indicates the use of a method inter- 
mediate between that of Morse and BALLou and that of 
SHUSTER and KISLIAK, but no results are given. 

From the papers on the overall density of a fluidised 
bed determined with the aid of X-rays as given by 
Gronse™ and BARTHOLOMEW and CASAGRANDE,” no con- 
clusion of point-porosity can be drawn. The light-absorp- 
tion method of Reiss has been used by GoPiCHAND, 
SARMA and NARASINGA Rao* for the calculation of a 
quality index of fluidisation. 

So far no publication on the direct determination of the 
point-porosity in a fluidised bed has been found. 


C. STREAM-PATTERNS IN A FLUIDISED BED 

In the experimental work to be described some conclu- 
sions as to stream-patterns will be drawn. Some of the 
more important publications in this field will therefore be 
given. 

Toomey and JOHNSTONE” considered a fluidised bed to 
be composed of a discontinuous dilute phase (rising gas 
bubbles) and a continuous dense phase. The discontinuous 
phase carries none or very few particles. The size of these 
rising gas bubbles increases while passing through the bed, 
as has been demonstrated by MATHESON, HERBST and 
Ho.t® and by WIcKE and HEDDEN.” 

It was verified by JOHNSTONE, BATCHELOR and SHEN” 
for the case of the oxidation of NH; and by SHEN and 
JoHNsToNe" for the catalytic decomposition of N2O in a 
fluidised bed that a considerable amount of fluidising gas 
passed the bed without reacting; this phenomenon has 
been named by-passing. An analogous result has been ob- 
tained by AskINs, HINDS and KUNREUTHER® on experi- 
























ments concerning the regeneration of catalyst with oxygen 
in a commercial fluidisation regenerator. Taking samples 
at short time intervals, strongly differing amounts of 
oxygen were found, depending whether the sample was 
taken from the dilute or from the dense phase. Experi- 
ments on the oxidation of NO by GILLILAND and 
Mason* confirmed the above. The same authors “. ® 
demonstrated back mixing of gas in a fluidised bed with 
experiments on the injection of He and CO, in a fluidised 
bed. It was found that a main gas stream moved upwards 
in the centre of the bed, and that back mixing took place 
along the walls of the bed. Contrary to the explanation of 
back mixing as a flow phenomenon, vAN HEERDEN*” 
explains the back mixing by adsorption of gas on the 
particles. With particles of small adsorbing capacities, a 
smaller degree of back mixing was found than with 
strongly adsorbing particles. 

Several authors “. “.*." have found that a stream of 
particles rises in the centre of the bed and moves down- 
wards along the walls of the fluidised bed, producing a 
whirling motion of the particles. 


The Determination of a Point Porosity* 

From the literature survey it can be concluded that the 
capacitive method gives reasonably reproducible and ac- 
curate results. The volume of the condenser can be chosen 
to be small compared with the volume of the bed; the 
porosity deduced from the measurements will therefore 
approach a point porosity. A disadvantage of the method 
is that an alien body is introduced into the bed which may 
disturb the type of fluidisation. 

The capacitive method, despite this disadvantage, was 
used in this investigation. Not only does it afford a c!ose 
approach to values of point porosity, but it is accurate, 
easily reproducible and allows continuous measurements 
to be taken. 

The capacity of a plate condenser placed in a homo- 
geneous mixture of two components with different 
dielectric constants will depend on the amounts and on the 
dielectric constants of the components. For heterogeneous 
mixtures, such as a gas and solid particles, the mutual 
orientation of the two phases is also important. If the 
orientation of the particles is known, the capacity of the 
condenser is a measure for the porosity. In the calibra- 
tion of the condenser it has been assumed that between 
the plates the solid particles were uniformly distributed in 
the air. 

The capacity of the condenser (C,) has been measured 
by means of a Wheatstone’s bridge. The condenser was made 
relatively small compared with the volume of the bed. This 
had the additional advantage that it disturbs the bed only 
slightly. The plate surface used was “™1 cm*, Since very 
small capacity changes had to be measured, a very sensi- 
tive measuring device had to be used. A sketch of the 
whole experimental set-up is given in Fig. 1. 

An oscillator (A) feeds the bridge (B) with a high- 
frequency voltage (U) (900 kc/sec). The bridge consists of 
the measuring condenser C,;, placed in the fluidised bed 
(D), the variable condenser, C,, and the two standard 
condensers (C). If the bridge is not in equilibrium, a 
signal V is given for which: 

"i Cy.Cz — C? 
(Cy a C) (Cy + C) : 
For V = O, that is, if no signal is given, it follows that 
C* = C.Cs. 

The instrument has been used in such a way that when 

the measuring condenser was placed in air no signal was 


U oscaQeD 


* The porosity of a fluidised bed will be defined as the - of the volume 


of the fluid to the total volume of the bed, e.g.& 1 yp rw 
A.L es 
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given. Therefore, C, was adjusted to this situation and 
kept constant during the whole series of measurements. 
If, moreover C is chosen > C,, the relation between V 
and C, will be almost linear for a chosen constant value 
of C,. The proportionality constant has been determined 
by calibration. 

The signal V is amplified by means of the amplifier (BE), 
demodulated (F) and measured with galvanometer (G), 
which also acts as a zero indicator, or with galvanometer 
(L) after a rapidly alternating signal (see below) has been 
integrated by means of (K). 

The construction of the measuring condenser is given in 
Fig. 2. The condenser consists of three flat copper plates; 
both the external plates are earthed, the inner plate carries 
the voltage. By means of a co-axial cable (capacity C”-) 
the condenser is connected with the bridge. 

The capacity of a flat-plate condenser C’, (= C, — C”:) 
is given by the expression: 





, D,.D.S 
= *“* 2 
C; or (2) 
where D, = constant, depending on the chosen system of 


units; 

D = dielectric constant of the medium between 
the plates of the condenser; 

S = surface area of plates; and 

d = distance of plates. 


For air, D = 1 and D, = 1/9 X 10~° the condenser used 
has a capacity of C’, = 0.36 pF. 

For a fixed bed of glass beads with a dielectric 
constant of about 7, of uniform porosity of 0.40, a 
capacity of about 1.70 pF will be found. If, therefore, 
porosity changes of 0.01l—equivalent to about 1500 
particles of 200“—in the region mentioned are to be found, 
it is necessary to measure the capacity with an accuracy 
of at least 0.02 pF. This necessitates the use of a very 
sensitive apparatus. Further details about the construction 
will be omitted here. They will be published along with 
the diagram showing the relation between the diameter and 
porosity in the thesis of P. J. BAKKER. 

In the measurements it appeared that, at a fixed place, 
the porosity, and therefore the capacity of the condenser, 
changed rapidly but rather regularly with time around a 
mean value. An example is given in Fig. 3. For the evalua- 
tion of the results, only the mean value has been taken. 
The integration has been carried out automatically by 
means of (K), as described. 

The fluidisation column used was made of brass with a 
supporting sieve of nickel gauze. Beneath the supporting 
sieve was a calming section, consisting of a layer of 
Raschig rings on a sieve of copper. The amount of 
fluidisation gas (air) was measured with a Rotameter. The 
measuring condenser could be moved in the fluidisation 
tube in a vertical and in a horizontal direction to a fixed 
position. The fluidised substance consisted of glass beads. 
Narrow-range sieve fractions were used. 

The measured capacities have been translated into 
porosities by means of a diagram showing the relation 
between the porosity and D; the evaluation of this diagram 
will be published in another place. It has been based on a 
calibration using systems of known porosities with a uni- 
form distribution of the particles. 


Experimental Results 

For particles of a diameter of 175-210»,* a bed weight 
of 1000 grammes and a fluidisation velocity of 40.7 cm/ 
sec., the porosity in the bed has been measured at different 
heights in the centre of the column. Fig. 4 shows the results 
obtained which have been connected by a drawn line. The 
upper two horizontal dotted lines indicate the upper layer 





* The measures given are the corresponding sieve measures. 
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Fig. 9. Isopore diagram for a fluid rate of 59.6 
cm/sec. particle diameters 175-210” and bed weight 
G equal to 1000 gm. 


of the fluidised bed in rest (= = 0.40; h = L,) and the 
top of the fluidised bed at incipient fluidisation at the mini- 
mum fluidisation velocity (¢ = 0.476, ie., the loosest 
packing possible for spheres, h = Lmy). The minimum 
fluidisation velocity is the minimum velocity of the fluid 
necessary to set the particles in whirling motion. 

The form of the line indicates the existence in the centre 
of the bed of three main regions. In the first region, which 
we will call the sieve effect region (I), the porosity 
diminishes with increase of height in the bed. This is 
probably due to the lifting effect of the airstream entering 
the bed. This lifting force causes a closer packing of the 
bed, until an equilibrium is reached at region II. This 
region II is characterised by a constant porosity. Between 
regions II and III (L,—» Lm) a transition region is found. 
In region III the porosity increases gradually to unity. Fig. 
4 shows that the assumption of constant porosity of a 
fluidised bed (as often to be found in the literature) is in- 
correct. The type of line in region III can best be described 
by a probability function of the form: 


Cc 
lg = G.e 7 -O—-f) ? —- ....@ 


Ci, 2 and C; are constants which depend on the velocity, 
the particle size and the bed weight. 
The influence of the fluidisation velocity on the fh — « 
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function is shown in Fig. 5. For increasing velocities the 
h — e line in region II (as well as in region I) moves to 
the « = 1 axis. The point at which the A — « lines in region 
III reach the «=1 axis will be called, as usual, the 
fluidised bed height L. The bed expansion AL is defined 

AL =L-— Lm ...(4) 


The relation between AL and the fluidisation velocity V 
as found is given in Fig. 6 (a). The influence of the bed 
weight G on the bed expansion is given in Fig. 6 (b). 

The lines of region III from Fig. 5 can all be expressed 
by Equation (3). The influence of the air velocity on the 
porosity «zg of region II is shown in Fig. 7, from which 
follows in approximation: 


€4 — my = C. (VV — V ms) oes 


because the relation is almost straight and e, approaches 
emp When V approaches V my. 

The amount of fluidised substance has no marked 
influence on the type of the e — A lines, with the exception 
of region II, which region, by decreasing the amount of 
substance, decreases in height up to a_ bed weight of 
500 grammes, where region II disappears completely. An 
illustration is given in Fig. 8 in which, for four different 
bed weights, the « — / relation has been traced. It shows 
that region III, regardless of the fact whether there is a 
region II, starts at the bed height at incipient fluidisation. 
Moreover, there is a tendency for the constant porosity 
lines of region II, or in absence of region II the porosity 
at the intersection of region II and region III, to show 
a minimum as a function of the bed weight. 

Experiments with spherical particles of glass of other 
sizes as well as with other materials with different density 
and different form, such as silica gel, show the same 
phenomena as given above. 

In order to get a general impression of the porosity dis- 
tribution in a fluidised bed, measurements have been ex- 
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Fig. 10. Flow pattern in a column containing a 


fluidised bed. 


May, 1958 


tended to the whole bed. It has been found that a radial 
uniformity was present in the column and, therefore, final 
measurements were carried out only in a vertical plane 
through the axis. In this way the porosities as a function 
of height and radius of the column can be found. Connect- 
ing points with equal porosity by lines, a diagram with 
lines of equal porosity—isopores—is obtained. These 
isopores give a good impression of the streaming pattern 
in the column. In Fig. 9 an example of such an isopore- 
diagram has been presented. 

The method chosen necessitates the introduction of an 
alien body into the fluidised bed. It is quite conceivable 
that this procedure would create disturbances in the general 
flow pattern. It has, however, been found by integrating the 
e — h curves that the mean porosity value obtained in this 
way was in all cases within 8% as a maximum (+) equal 
to the calculated porosity based on the height of the bed. 


Discussion 

As mentioned above, according to Toomey and JoHN- 
STONE a fluidised system consists of two phases—a phase 
of rising gas bubbles and a continuous phase of particles 
and gas with a porosity equal to the porosity at incipient 
fluidisation. An increase in fluidisation velocity causes an 
increase of the amount of gas bubbles present in the bed. 
This should be accompanied by an increase of the average 
porosity in the bed. This has indeed been found as demon- 
strated in Fig. 4 for the regions I and II. The relation 
between ez and V as presented in Fig. 7 has been expressed 
by Equation (5), in which it is assumed that at a fluidisa- 
tion velocity approaching its minimum, the porosity of the 
bed (ea) will equal ¢m;, i.e., the porosity at incipient fluidisa- 
tion, the loosest packing of spheres possible. For a mono- 
disperse system this should be the cubical packing with a 
porosity €m; of 0.476. 

It has to be observed, however, that the system is not 
monodisperse, which creates a difficulty as to the actual 
minimum fluidisation velocity as well as to the value of 
€my. Moreover, vibrations which are almost always present 
will disturb any packing. 

It is remarkable that by extrapolating the linear relation 
between eg and V, to V = 0, a value of eg of 0.48 is found. 
This is a rather peculiar coincidence. 

Region I does not allow for much discussion. Clearly, 
the type of sieve used and an entrance effect caused by 
the change in packing have a large influence on form of the 
lines and height of the region. 

At velocities larger than the minimum fluidisation 
velocity, gas bubbles in increasing number ascend in the 
bed. These bubbles contain particles. As soon as such a 
bubble breaks the surface of the bed, the particles con- 
fined in and around the gas bubbles are thrown into the 
region above the bed proper, forming region III. It is 
likely that the impulse with which the particles are thrown 
up into region III will depend on the velocity of the gas 
bubbles (which again depends on the size of the bubbles). 
The amount thrown up will depend on the number of 
bubbles and on the amount of particles in one bubble. A 
probability function between the amount of particles and 
the height in region III will, therefore, exist as expressed in 
a general form in Equation (3). 

It has been found for one particle size that the con- 
stants C,; and C2 both depend on the fluidisation velocity, 
while C; is nearly equal to 1.3. The parameter Lm, of 
course, is a function of the bed weight. 

Fig. 6 (a) demonstrates that the bed expansion increases 
with fluidisation velocity, which is normal. The relationship 
found, however, is not easily understood. The same holds 
for the linear relationship between bed expansion and bed 
weight. It may be observed that the rising gas bubbles show 
a tendency to grow on their way up through the bed by 
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coalescence. This causes an augmentation of the bubble 
velocity and, therefore, an increase of the particle impulse 
above region II, i.e., a larger bed expansion. The diameter 
of the bubbles increases directly propcrtional to the height 
of the bed, that is, proportional to the bed weight. This 
does not, however, immediately explain the linear relation 
between AL and G (Fig. 6 (b) ). 

A peculiar phenomenon is encountered by plotting «, 
(or its equivalent if no region II is present) as a function 
of G as deduced from Fig. 8, by which procedure a mini- 
mum appears. This can be explained by the influence of 
the ratio of bed height over bed diameter on the fluidisa- 
tion phenomena. It is a well-known fact that for high ratios 
of Lm;/D; slugging occurs. Slugging causes an increase of 
the average porosity. Without slugging «, will decrease, i.e., 
give a closer packing in region II (and I) with increase 
of the bed weight. Above a certain bed weight slugging will 
occur and increase (up to a certain maximum) with increas- 
ing bed weights. In this region the increase in porosity by 
slugging can be larger than the decrease by bed weight 
alone. This can explain the minimum found. 

Experiments with silica gel with a lower density than 
glass have shown that the minimum occurs at relatively 
much lower bed weights, as would be expected. 

An illuminating picture of the porosity in a fluidised 
bed is given by Fig. 9. The overall flow pattern in the bed 
can be deduced from the isopores presented. This is given 
in Fig. 10, where the full drawn lines represent the main 
direction of the gas stream and the dotted lines the main 
direction of the flow of the particles. The whole is sym- 
metrical with respect to the centre line of the tube. In the 
opinion of the authors, the typical flow pattern is caused 
by the influence of the wall and might be changed con- 
siderably for larger containers. 

Experiments with other fluidisation velocities and other 
bed weights give slightly different flow patterns, but of the 
same general type. 


Conclusions 

No direct point porosity measurements in a fluidised bed 
have been carried out so far. It has been found that the 
assumption of a constant porosity through the whole of a 
fluidised bed supported by a sieve is incorrect. Such a 
fluidised bed in its centre is built up of three regions—the 
sieve effect region (I), a region of constant porosity (II) 
and a third region in which the porosity increases from the 
value in region II to unity. For region I no mathematical 
relation between porosity and height has been given, for 
region III this relation takes the form of a probability 
function. 

The constant porosity in the second region changes 
linearly with the fluidisation velocity. Due to slugging 


Summer Schoo! on Distillation Techniques 


HE Department of Chemical Engineering, Lough- 
borough College of Technology, is to hold a Summer 
School on Distillation Techniques, to be held in the 
College’s Department of Chemical Engineering from 
July 15 to 24 inclusive. The course will cover the major 
design techniques in the field of distillation up to or beyond 
the level of the usual undergraduate honours course. The 
syllabus proposed is as follows: 
Part 1. Equilibria and thermodynamics; 
Part 2. Stagewise calculations; and 
Part 3. Plant design. 
The subject-matter of the lectures in the programme will 
be supplemented by tutorials on each subject to give prac- 
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effects the porosity in region II shows a minimum as a 
function of the bed weight. The height at which region II 
changes to region III is equal to the initial height of the 
bed at incipient fluidisation. 

The bed expansion, that is the height of region III, 
changes linearly with the fluidisation velocity and with 
the bed weight. Near the wall the picture is different, which 
can be deduced from the porosity measurements over the 
whole bed. A general flow pattern for the gas, as well as 
for the particles, has been derived from these measurements 


(see Fig. 10). 
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tice in the solution of difficult problems. Parts | and 
will also be extended by practical work in the laboratories 
of the department and will include a choice of the follow- 
ing: determination of vapour-liquid equilibria by boiling- 
point methods and with equilibria stills for ideal and 
non-ideal systems; efficiency in loading determinations cn 
plate-type and packed columns; investigations of boiling 
and condensation heat-transfer coefficients for binary 
systems; and control experiments using an air analogue 
unit. 

The fee for the course, including residence at a college 
hotel, is 30 guineas, and forms of application can be 
obtained from the Registrar, Loughborough College of 
Technology, Loughborough, Leicestershire. 
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Fig. 1. Section of a 12-in. dia- 
meter column showing the 

method of plate assembly. 


PULSED PLATE 
LIQUID-LIQUID EXTRACTION 
COLUMNS 


by J. D. THORNTON, Ph.D., F.R.1.C., A.M.1.Chem.E. 


Pulsed-plate columns are being increasingly 
used for liquid-liquid extraction processes. A 


method of designing this highly efficient type 


of contactor is described 


NTIL comparatively recently, liquid-liquid extrac- 
tion processes were confined to separations requiring 
' only a moderate number of theoretical stages. This was 
} inevitable in view of the large stage-heights associated with 
gravity-operated towers. However, during recent years, 
there has been a renewed interest in liquid extraction pro- 
cesses, particularly for the separation of multi-component 
mixtures. This has been largely due to the nuclear power 
industry, where it was recognised that liquid-liquid extrac- 
tion offered a convenient means of separating inorganic 
materials, such as the recovery of uranium from leach 
liquors and the separation of uranium and plutonium 
from spent reactor fuel elements.' Such processes, how- 
» ever, require a comparatively large number of theoretical 
stages and much effort has been devoted to the develop- 
ment of high efficiency contactors in order to reduce the 
plant to an economic size, thereby effecting considerable 
> economies in building costs as well as in biological 
» shielding costs in the case of radiochemical separation 
> processes. 
' In practice, contactor efficiency can be increased by per- 
» forming mechanical work on the system, thereby increas- 
' ing the interfacial area available for mass transfer. 
Although many types of mechanical contactor have been 
| proposed, they can all be placed in one of two categories, 
depending upon whether a rotary or a reciprocating 
motion is used to produce the phase dispersion.” In the 
"} rotary type of contactor, the phases usually flow counter- 
+ currently through a column shell which is provided with 
} a coaxial rotor of suitable design, the degree of phase 
dispersion being controlled by the speed of the rotor. 
However, such devices are of limited application for 
radioactive or corrosive systems due to the difficulty of 
maintaining the shaft seals. Under such conditions it is 
. on eae ei : . preferable to use some form of pulsed contactor in which 
lems at the Atomic Energy Research Establishment, Harwell, ‘S® enetgy necessary for phase dispersion is communi 
cated to the process liquors by means of a reciprocating 


for a nur-er of years and is now Senior Lecturer in Chemical z ‘ ‘ae < . 
Engineering, King’s College, University of Durham. or pulsating motion. This is most readily accomplished 
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by connecting the bottom of the column to a cylinder 
which is closed by a reciprocating piston. In the case of 
corrosive systems, the pulsing unit may be located above 
the hydrodynamic liquid level in the contactor so that 
the motion of the pulser is communicated to the process 
liquors via a pocket of air or inert gas. By means of such 
an “air-pulsing” technique,’ all mechanical moving parts are 
remote from the process liquors and the problem of 
maintenance is greatly simplified. 

Although pulsed contactors are ideally suited to corro- 
sive conditions, it is not to be inferred that their use is 
restricted to such systems and they might, with advantage, 
be considered for other applications where cheapness, 
simplicity of construction and compactness of design are 
of prime importance. 

Although a considerable amount of work has been 
carried out in an attempt to understand the mechanisms 
underlying mass-transfer processes across liquid-liquid 
interfaces, it is not possible at the present time to predict 
mass-transfer rates from first principles. For design pur- 
poses, therefore, it is necessary to carry out a limited 
number of runs in a laboratory-scale column first of all 
in order to determine the extraction characteristics of the 
system. Data obtained from such model tests may then 
be employed directly to predict the performance and 
throughput of the full-scale unit. 

Constructional details of both laboratory and full-scale 
pulsed columns are described in the present article and it 
is shown how |aboratory data can be used to calculate the 
leading dimensions of the final contactor. 


Constructional Details 
COLUMN SHELL AND PACKING 

Although work with packed pulsed columns has been 
reported in the literature, the use of random packings 
is not recommended for this type of contactor. This is 
because such packings tend to orientate under pulsed 
conditions, with consequent loss in extraction efficiency.® 


It is therefore preferable to use some form of fixed pack- 
ing, such as corrugated discs of expanded metal stacked 
with the corrugations of adjacent discs at right angles.’ 
Alternatively, conventional sieve-plates may be employed. 
In both cases it is important to ensure that good contact 
is made at all points with the column wall. Thus corru- 
gated expanded metal packing has the advantage that it 
can be tamped down at the edges in order to ensure a 
good fit in the column. On the other hand, once installed, 
it is not easy to remove for cleaning without inducing 
some degree of distortion and for this reason conven- 
tional sieve-plates offer definite advantages although the 
first cost is higher. In order to ensure good contact 
between the plate periphery and the column shell, it is 
convenient to weld a grooved collar around the rim of 
the plate which can be fitted with.a suitable packing such 
as asbestos cord in order to provide an effective seal. 

In practice it is convenient to assemble the plates in 
3-ft “cartridges” using three tie rods provided with spacer- 
sleeves of suitable length between each pair of plates. 
A typical sieve plate assembly of this type is shown in 
Fig. 1. For columns of 3 to 24 in. diameter the plates 
should be spaced at 2-in. intervals and should be drilled 
with sufficient 4-in. diameter holes, based on a triangular 
pitch, to provide a total free area per plate of approxi- 
mately 25%. 

In the case of laboratory columns, it is convenient to 
construct the column shell from standard lengths of 
flanged borosilicate glass pipeline, in which case the bore 
may be rendered uniform by shrinking the glass on to a 
steel mandril at an elevated temperature under vacuum. 
Alternatively, sieve plates fitted with sealing rims may be 
used as described above. 


METHODS OF PULSING 

In theory, mechanical work may be performed on the 
system by reciprocating the sieve plates or by keeping 
the plates stationary and pulsing the liquors in the 
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Fig. 2. Block diagram showing five alternative methods of pulsing a column. A = Heavy phase. B = Light phase. 
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Fig. 3. Effect of pulse energy on droplet size. (a) (left) 
Low pulse energy. (b) High pulse energy. 


column." In practice, the latter method is to be preferred 
as being mechanically simpler and it is along such lines 
that modern developments in pulsing techniques have 
progressed. While it has been shown that sawtooth and 
semi-square waveforms give improved _ extraction 
efficiencies by comparison with a sinusoidal waveform, the 
latter is preferable in practice because of the mechanical 
simplicity of the pulsing unit.’ 

If the extraction system is non-corrosive and non- 
radioactive, the column may be pulsed by a reciprocating 
piston in direct contact with the process liquors. Such a 
scheme is shown diagrammatically in Fig. 2 (a). A con- 
venient pulsing unit which delivers an approximately 
sinusoidal waveform can be made from a plunger pump 
in which the check valves have been removed. The pump 
should preferably be driven through an infinitely variable 
gearbox so that a range of pulse frequencies ranging from 
1 to 5c/s can be obtained. The displacement of the pump 
should be such that the pulse amplitude (i.e., the total 
excursion measured in the column) ranges from } to 1 in. 
Such a system cannot, however, be employed under corro- 
sive conditions and various alternatives have been pro- 
posed in which the pulsing unit is isolated from the 
column liquors by means of a diaphragm or bellows as 
shown in Figs. 2 (b) and (c). In each case the motion 
of the pulsing unit is transmitted hydraulically to the 
bellows or diaphragm. While such arrangements serve to 
prevent the contamination of the pulsing unit by the pro- 
cess fluids, there is always an element of uncertainty 
attaching to these devices due to the possibility of 
mechanical failure. In attempts to overcome this difficulty 
other workers have proposed pulsing a non-corrosive 
or non-radioactive feed-stream as shown in Fig. 2 (d). 
Although there is no serious objection to such a proposal 
during actual plant operation, it is questionable whether 
such an arrangement is entirely satisfactory during shut- 
down periods due to back diffusion. These objections can 
be met by the method of “air-pulsing” developed recently.° 
This is shown simply in Fig. 2 (e). Here the pulsing unit 
is located above the liquor level in the column, the pulse- 
line communicating with the bottom of the column via 
an expansion chamber. The latter minimises the vertical 
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distance traversed by the gas-liquid interface, thereby 
eliminating the possibility of contamination of the pulsing 
unit. During operation the motion of the pulser is trans- 
mitted to the column by air or an inert gas which is 
trapped in the pulse line between the gas-liquid interface 
in the expansion chamber and the piston. Although 
a proportion of the total energy is lost in performing work 
on the gas, this is not excessive and 6-in. diameter columns 
25 ft high have been pulsed successfully by this means.’ 
There is no reason to suppose that this represents the 
limiting size of column that can be pulsed by such 
means, and in practice the maximum size is probably dic- 
tated by economic considerations. 

Whichever method of pulsing is selected, it is essential 
that friction losses in the pulse line be kept to a minimum, 
otherwise cavitation and “hammer” will result during 
operation. It is important, therefore, that the pulse line 
should have an adequate cross-section and that the number 
of bends should be reduced to a minimum. 


Contactor Design 


In the absence of interfacial effects due to solute trans- 
fer, it has been shown that, as in the case of rotary 
contactors, the droplet size range is small for any given 
set of operating conditions. This is demonstrated by the 
high-speed flash photographs in Fig. 3, which show the 
appearance of a 3-in. diameter column under different 
pulsing conditions.’ Furthermore, the degree of droplet 
coalescence in the column is small at the higher pulse 
energies, so that the statistical mean droplet size, and hence 
its associated characteristic velocity, 7, is constant up 
to the floodpoint. The latter is, therefore, only a function 
of the column geometry pulse energy and the physical 
properties of the system. The droplet characteristic velocity 
concept has been discussed at length elsewhere® and will 
not be repeated here except to state that it can be regarded 
as the velocity of the dispersed phase droplets relative to 
the continuous phase when V, = 0 and Va-—> 0. 

The superficial phase flowrates Vz and V- can be related 
to the dispersed phase hold-up, x, and the characteristic 
velocity 77. by the expression: 


Ve 





Va ie 5 
die me, Vo (I1— x) -++ (I) 
At the floodpoint, () and (4) are both equal to zero; 
dx dx 


hence, differentiating Equation (1) and setting the differen- 
tials equal to zero gives the following expressions for the 
superficial velocities at the floodpoint*: 

Vdy = 2, xe? (1— xy) nen 

Ver = Vo (1— xr)? (1 — 2x¢) — 
Eliminating 7. between Equations (2) and (3) and solving 
for x; the dispersed phase hold-up at the floodpoint, gives: 

_ (Lr® + 8Lr)t— 3Lr 

4 (1— Lr) 





Var 
Ver 
Values of x; lie in the range 0 to 0.50 and a graphical 
solution® of Equation (4) is given in Fig. 4. This enables 
the value of x; to be read off directly for any given value 
of the floodpoint flow ratio. 

Equations (2) and (3) enable the floodpoint curve to 
be calculated directly. Thus, provided that the characteris- 
tic velocity 7, is known, assumed values of x; ranging 
between 0 and 0.5 are substituted into Equations (2) and 
(3) and corresponding values of Va; and V.y; determined. 


.++-(4) 
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where Lr 


COLUMN DIAMETER 
The droplet characteristic velocity has been correlated 
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for pulsed plate-columns in terms of the column geometry, 
physical properties of the system and the pulse characteris- 
tics by the relationship’ : 


(% r) ea (¥ nee t) ~0-24 (<8 “ ( petg r 
y , Pe y* be® Ae ¥* 


ncn 
Pc Me 


For a sinusoidal pulse waveform, the frictional power dis- 

sipated per unit mass of fluid is given approximately by: 

2 — g2 3 

- G2 U 4 Oo 
I2e-e°h 

In principle, therefore, the appropriate value of 7. can 
be caluculated from Equation (5) for any specified system 
and operating conditions and the floodpoint curve calcu- 
lated using Equations (2) and (3). However, the value of 
VY. predicted by Equation (5) is only true in the absence 
of an undistributed solute, i.e., in the absence of mass 
transfer. If solute transfer takes place from the aqueous 
to the solvent phase, then the value of 77., compared 
with that of the solute-free system, is lowered by some 
10-15%. On the other hand, if solute transfer takes place 
from the solvent to the aqueous phase, the equilibrium 
droplet size is greatly increased and VY, is enhanced by 
some 200 to 300% compared with the value calculated 
from Equation (5). 

At the present time, these effects are not capable of a 
quantitative interpretation; so, for the purposes of design, 
it is convenient to determine the enhancement in /, 
for any given system by carryng out a limited number of 
runs in a laboratory-scale column. Once the degree of 
enhancement has been determined, values of VY. calcu- 
lated from Equation (5) need only be multiplied by an 
“enhancement factor” before being used in Equations (2) 
and (3) to predict the column diameter. 

In practice, it is necessary to carry out only a limited 
number of mass-transfer runs at various phase flowrates 
and to measure the fractional hold-up of the dispersed 
phase at the conclusion of each run by the displacement 
method.” 

The procedure for calculating the column diameter for 
any given set of design and operating variables can there- 
fore be summarised as follows: 

(a) Plot the hold-up data in accordance with Equation 


.- (5) 





y= 


(1) in the form [ ve - = v.| as ordinate versus x(1 — x) 


as abscissa. The experimental value of 7. can then be 
obtained directly from the slope of the curve, drawn 
through the origin. 

(b) The value of 7, is next calculated from Equation 
(5) and the ratio of the experimental to the calculated 
value determined. This ratio, defined as the enhancement 
factor F, is a measure of the enhancement in 7, due to 
solute effects. Thus: 

_ measured 7, 
calculated V, 

Although F is probably a function of the solute driving- 
force, and would therefore be expected to change over the 
length of the column, in practice such variations can be 
neglected for purposes of design so that F can be regarded 
as substantially constant over a wide range of operating 
conditions. In the case of solute transfer from water to 
solvent, F will be approximately equal to unity, but when 
mass transfer takes place in the reverse direction, F may 
be of the order of 2 to 3. 

(c) Incorporating the enhancement factor into Equations 
(2) and (3) and writing the superficial velocities in terms 
of the volumetric flowrates and the column cross-sectional 
area, S, 
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Fig. 4. Graph enabling the value of x; to be 
read off directly for any given value of the 
floodpoint flow ratio. 


(qayy = 2S FV. xe? (1 — xp) eonalen 

QGey = S FV. (1— xp)? (1— 2x¢) sl 

where VY. can be calculated from Equation (5) and x, 
from Equation (4) or Fig. 4, since [(qa)¢/(qe)¢ | =[(Va )¢/(Voy). 

Hence, by means of the above equations, the cross- 
sectional area of the column, S, at which the contactor 
will just flood can be determined for any particular values 
of (qgua)y and (q-);. In practice it is recommended that the 
design be based on a 50% flooding basis, in which case 
the actual column cross-sectional area will be twice the 
calculated value. 

It should be noted that although the enhancement factor 
F was determined at only one particular pulse frequency 
and amplitude, it is in fact substantially constant over a 
wide range of solute concentrations and hence operating 
conditions. For design purposes it can therefore be 
regarded as a factor which is characteristic of the system, 
so that Equations (7) and (8) can be used to determine 
the contactor cross-section for other plate geometries and 
operating conditions merely by calculating the appropriate 
value of 7, from Equation (5). 

It is noteworthy that in the case of pulsed plate- 
columns, the effect of column diameter upon 7. is 
negligible.® The limiting throughput can therefore be scaled 
up geometrically with column diameter, provided that the 
other variables are kept constant. 


COLUMN HEIGHT 
(a) The overall continuous phase H.7.U. can be corre- 
lated by the expression®: 
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where the constant K and the exponent m are characteris- 
tic of the system. These constants are readily evaluated 
by plotting the experimental mass-transfer data on 
logarithmic co-ordinates in the form: 


9 9\ 0-33 0-5 
~1U ec 3 = Ao* V. . 
(H.T.U Joc x ( 8° Ai — ] as ordinate versus 
V. He Re Va 


Me & Ae . 
—_ as abscissa 
Ln fn (i —— xy _( Pc )] “ 


In Equation (9) F is the enhancement factor deter- 
mined previously from hold-up measurements and the 
value of 7, is that calculated from Equation (5). The slope 
of the plot is equal to (2/3) whilst K is equal to the 
ordinate when the abscissa is equal to unity. 

(b) Having determined K and m, Equation (9) may now 
be used to investigate the effect upon (H.7.U.)oc of chang- 
ing the operating and design variables such as pulse 
characteristics, phase flowrates and plate geometry. All 
values of (H.T.U.)oc so calculated refer, of course, to a 
column having the same diameter as the laboratory-scale 
unit. If Equation (9) indicates that, under certain selected 
conditions, a value (H.7.U.)oc is associated with a column 
diameter d., then in a large-scale column having a 
diameter d’. (calculated from Equations (7) and (8)) the 
corresponding H.T.U. value, designated (H.T.U.)’o- can be 








calculated from the expression’: 


(H.T.U.)' oc = (H.T.UJoc 5 4 e— de) ..+ + (10) 
It is important to note that, since Equation (10) is dimen- 
sional, all units must be expressed in ft. 

The above relationship relating the overall H.7.U. to 
the column diameter has been determined for column 
diameters ranging from 0.25 to 1 ft, and a suitable factor 
of safety should therefore be employed if this range is 
greatly exceeded. 


POWER CONSUMPTION 

The maximum power consumption of a pulsing unit 
delivering a sinusoidal waveform can be calculated by the 
method proposed by JEALOUS and JOHNSON‘ and reference 
should be made to this paper for further details. Although 
a considerable amount of work still remains to be carried 
out before the operation of pulsed column contactors is 
fully understood, the above method of design, based on 
model tests, is adequate for most purposes, and will enable 
the various design parameters to be evaluated to within 


approximately +15%. 
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Production of Wide Aluminium Plate 


XPANSION recently completed at the Rogerstone 

Works of the Northern Aluminium Co. Ltd., near 
Newport, Monmouth, and plans for £10-millions’ worth 
of further developments recently announced, indicate this 
company’s estimate of the potential growth of the demand 
for aluminium as a material of construction in engineer- 
ing, including the fabrication of chemical plant. The 
availability of 11-ft-wide welded aluminium plate just 
announced (see BRITISH CHEMICAL ENGINEERING, April, p. 
226) is one of the results of the commissioning of half- 
a-million pounds’ worth of new plant at Rogerstone. This 
new machinery includes a plate heat-treatment furnace, a 
high-speed plate saw for finishing to an accuracy and 
squareness which it is claimed has never before been 
attained, and a Curtiss-Wright apparatus for testing thick 
plate ultrasonically, which embodies a water tank 54 ft x 
14 ft < 3 ft deep. Another important unit is the new 
plate stretcher stress-relieving machine, the biggest of its 
kind in Europe, having a rated pull of 4000 tons, and 
capable of applying a controlled stretch to plate up to 50 
ft x 10 ft X 6 in., and with a maximum cross-sectional 
area of 200 sq. in. 

When the further developments have been carried out, 
wide, unwelded plate will be available from the 12-ft-wide 
hot mill, one of the principal additions to be installed. 
This will raise the Rogerstone mills output from 45,000 
tons to 75,000 tons a year, and room will still be avail- 
able to raise the capacity by another 100,000 tons. 

The plant’s new heat-treatment furnace just commis- 
sioned was designed and built by Stordy Engineering Ltd. 
to meet N.A.C.’s detailed requirements. It is bottom- 
loading, with a quench tank immediately below the fur- 
nace chamber and it is lined entirely with stainless steel. 
Its capacity is nearly 20 tons of plate for ageing at 
temperatures up to 200°C, without quenching; 10 tons for 
solution-heat-treatment up to 550°C, with a slow quench; 
and 5 tons for solution-treatment up to 550°C, with a 
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high-speed quench. Like the rest of the equipment at the 
works, the furnace is designed to handle plate up to about 
50 ft in length, 10 ft wide and 6 in. thick. 

The company proposes to spend £2 million of the £10 
million development allocation on further modernisation 
of its Birmingham and Banbury works. 





A load of plate being moved in position in the plate heat-treatment 
furnace. 
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CONVERSION STAGE 





PART I. 


IN THE MANUFACTURE OF SULPHURIC ACID 


BY CONTACT PROCESS 


The effect of physical and chemical 
factors in the catalytic oxidation of sul- 
phur dioxide to the trioxide, including 


the poisoning of catalysts, is discussed 


HE most critical stage in the manufacture of sulphuric 
acid is the Oxidation of sulphur dioxide to sulphur 
trioxide. Basically, the reaction is: 
2SO, + O, <> 2SO; 
or as it is more usually written to obtain a single molecule of 
product 
SO, + 40, <— SO; + 22,600 cal. eer 
The reaction is reversible and the maximum degree of 
formation of sulphur trioxide is determined by the equilibrium 
of this reaction. 
The equilibrium constant, K, is, of course, 
K, [SO,] 
K,  [SO,] [0,] 


where K, is the reaction constant for the forward reaction, 
K, that for the reverse reaction. 
From the concept of free energy the following equation can 
be derived: 
AG AH AS 
-——=R] K or 4.576 | K=-—-—,+ 
T R loge K or OL 10 RT R 


where AG is the standard free energy change of the reaction, 
AH is the standard heat of reaction, T is the absolute tem- 
perature, AS is the standard entropy change and R is the gas 
constant, the units all being in the cgs system. 
When determined values are substituted in this equation the 
following is obtained: 
22,600 





This equation may also be written in the form: 
dlog K 
R = —AH owe Gen 
x1/T) P 


It can be used to determine K, since R log K plotted against 


z is a line of slope AH. Hence K can be determined for any 


temperature. 
It is obvious that the dimensions of the quantities used in 





Mr. Lowrison is general manager, Eastern Region, of 
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at Fisons’ Immingham factory. 
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these equations are important to the value of the equilibrium 
constant obtained. Fig. 1, in which the concentration of the 
gases is expressed as partial pressures in atmospheres and in 
which the equilibrium constant is expressed in these dimen- 
sions by the symbol Kp, shows a plot of Equation 2. 

As is well known, the partial pressures of these gases can 
only be used in this equation at comparatively low pressures, 
such as one atmosphere and below. If very much higher 
pressures are used it is necessary to substitute fugacities for 
the partial pressures. This will be dealt with more fully later. 

From such a graph as Fig. 1, the degree of conversion at 
equilibrium can be calculated at any temperature within the 
range of the graph from any mixture of sulphur dioxide and 
oxygen and any unreactive gases. A useful form of the equili- 





_ Fig. 1. Equilibrium constant for reaction. 
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brium equation for such calculations can be derived as follows. 

In the reaction let there be a unit number of molecules, 5, of 
which oxygen and c are unreactive gases and let x molecules 
of SO, be formed from this mixture. Then the molecular 
equation becomes: 

SO, + 40, 7 SO, 
1— (x +b+¢c) (0 _ *) x 
2 

Since the partial pressures are proportional to the number 
of molecules, we can express the appropriate partial pressures 
as the following fractions of the total pressure P, bearing in 
mind the c molecules of unreactive gases. 

{l—(«+b+o0].P 


Mols. 











For SO, ia 
for O, P (b—x/2) / (1 —x/2) 
for SO, Px /(1—x/2) 

x (1—x/2} 

ee [1—(x+b+c)] [b—x/2]*. Pt 
, ; 

x ~ os 

“%o- w=Gitl ae ( 3) ‘4 


From Fig. 1 at the chosen temperature, Kp can be read and 
x can be determined from the above equation by trial sub- 
stitution, graphing the results and interpolating at the appro- 
priate value of Kp. 

Usually the diluents of sulphur dioxide entering the con- 
verter are nitrogen remaining from air used in the combustion 
of the sulphur-bearing materials and excess air. Air is, of 
course, the usual source of oxygen in the burning and con- 
version stages and all subsequent considerations in this article 
will be based upon this source of oxygen. We shall also mainly 
concern ourselves with sulphur as the raw material for SO,, 
although we shall make some few references to iron pyrites. 

In the sulphur process the formation of sulphur dioxide is 
in accordance with the following equation: 

S + O, = SO, + 70,900 cal. 


aa 
10% so, 





Fig. 2. Theoretical conversion of sulphur gas. 


May, 1958 


Since one molecule of sulphur dioxide is produced from one 
molecule of oxygen the richest sulphur-dioxide gas obtainable 
from air is that in which all the oxygen in the air has been 
replaced by an equivalent number of molecules of sulphur 
dioxide; that is to say, a concentration of 21% of sulphur 
dioxide by volume. Lower concentrations depend upon the 
quantity of excess air used or upon the presence of combustible 
materials in the sulphur-burning material which consume 
oxygen without producing sulphur dioxide. 

For pyrites of composition FeS, the equation for burning is : 


2 FeS, + 540, = Fe,0; + 4SO, + 411,180 cal. 


which gives a maximum concentration of 13.2% SO,. 

From the equilibrium equation it is clear that the conversion 
of sulphur dioxide to sulphur trioxide is favoured by the 
degree of concentration of oxygen in the gas mixture, and for 
this reason where pure oxygen is available as a waste material 
from another process it is fed to the burner with air. The degree 
of conversion for both sulphur and pyrites from gas of various 
initial concentrations of SO, are shown in Figs. 2 and 3. The 
reason why there are different conversions for gases of sulphur 
and pyrites origin is, of course, due to the fact that in the 
preparation of sulphur dioxide from pyrites oxygen has been 
consumed to make iron oxide, leaving more unreactive 
nitrogen than in the case of sulphur dioxide of sulphur origin. 
The unreactive gases act as diluents of the sulphur dioxide 
with a consequent reduction of mass action. 

If pure oxygen were used higher conversions would be ob- 
tained and any differences in the conversions obtained from 
su!phur and from pyrites would be solely due to the difference 
in the partial pressures of the remaining oxygen. It is clear 
from these graphs that the more the sulphur dioxide is diluted 
with air (more oxygen) the higher is the conversion at equili- 
brium. This is the result of the double effect of mass action 
and of the smaller rise in temperature of the gas mixture 
consequent upon the heat of reaction from sulphur trioxide 
produced being dissipated in more diluting gas. 

From Figs. 2 and 3, the lower the equilibrium temperature 
the higher is the conversion. There is, however, a limit to this 
dilution, unless the gas is to be preheated prior to the con- 
version stage. As will be explained in a later section on the 
kinetics of the reaction, the catalyst has a minimum biting 
temperature below which it has no effect. Therefore, in the 
burning process, if there is more than a certain maximum 
quantity of dilution air, the temperature of the gas from the 
burner will be lower than this minimum. The maximum tem- 
peratures of gases over a range of dilutions of both sulphur 
and pyrites origin are shown in Fig. 4. These have been calcu- 
lated from the specific heat expressions : 


SO, : 8.12 + 0.006 8257 — 0.000 002 1037? 
O, : 6.13 + 0.002 99T — 0.000 000 8067? 
N, : 6.30 + 0.001 8197 — 0.000 000 3457? 


and for iron oxide produced in the pyrites process 


423400 
T? 





Fe,O,; : 24.72 + 0.016047 — 


in which T is the absolute temperature. 
These have been integrated between limits 7, and 7, so that 
they are of the form 


b 
aT, — 7.) + (TY — Te) — YT? — Ts) 
except in the case of Fe,O; which takes the form 
n 
mT, —T;) + (T;? — Ty) + aE — 7 | 
2 a 
a, b, c, m, n and p being of course the constants in the above 
equations. Since the lower temperature 7, is known and is the 
atmospheric temperature (288°K), by multiplying these molal 
heats by the number of molecules participating and equating 
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Fig. 3. Theoretical conversion of pyrites gas. 


the sum of this heat with the heat of reaction, 7, can be found 
graphically. The results obtained are shown below. 


Sulphur Gas Temperatures 














% 30, ... tek a 3.5 5.25 10.5 21.0 
Temperature, °C 358 515 952 1702 
Pyrites Gas Temperatures 
Me Bh ae 3.85 7.7 11.55 15.4 
Temperature, °C 527 940 1282 1577 











From these graphs it is seen that for a biting temperature of 
415°C the minimum concentration of SO, from sulphur which 
can be used is 4.0%. For pyrites the corresponding figure is 
seen to be 3.1°%; but this is largely only of theoretical interest, 
since pyrites gases invariably have to be cooled after the 
burner stage in a purification process and are subsequently 
reheated using the exothermic heat from the conversion stage. 
A similar process of utilising the heat of conversion is, of 
course, available for preheating weaker gases from sulphur. 

The temperature of the gases fed to the converter are con- 
trolled as near the biting temperature as possible, since the 
lower the temperature the higher the equilibrium conversion. 
Then as conversion takes place in accordance with Equation (1) 
heat is released and the gas mixture rises in temperature in 
accordance with the appropriate specific heats, the equations 
for which are given above for sulphur dioxide, oxygen and 
nitrogen, while for SO, the equation is: 


8.20 + 0.010 2367 — 0.000 003 1567? 


The temperature can rise until the equilibrium conversion 
is achieved. The progress of this temperature is shown in 
Fig. 5. These conversions and the corresponding adiabatic 
temperatures are shown in the following table for initial gas 
strengths of 14, 10, 8, 7 and 6% SO, initially at 415°C. 
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Fig. 4. Maximum temperature of gases leaving burner. 
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% SOx 
Adiabatic Temp., °C | 636] 610/593} 580 | 567 | First stage 
% Conversion 54.0} 67.8] 76.1] 81.6 | 86.0 























It is not possible to obtain further conversion with these 
gases unless they are cooled, and it is therefore common 
practice to introduce two, three or four stages in the converter, 
the gases being cooled between stages to the biting temperature 
of the catalyst. This is also shown in Fig. 5 for a four-stage 
converter with an initial 8% SO, gas. The adiabatic tempera- 
tures and conversions corresponding with each of the above 
gas strengths are shown for the second, third and fourth stages 
with interstage cooling to 415°C before the next stage. 






































% SO, od .. | 14] 107 8 7 6 

Adiabatic Temp., °C | 528 | 493] 465] 450 | 437 | Second stage 
% Conversion 81.7] 94.8] 97.4) 98.2 | 98.8 

Adiabatic Temp., °C | 455 | 426] 417 | 417.5] 416.3] Third stage 
% Conversion 91.4) 96.5} 99.1) 99.3] 99.4 

Adiabatic Temp., °C | 426] 422]415] 415 | 415 | Fourth stage 
% Conversion 94.3 we 99.2} 99.3} 99.4 





It must be emphasised that these are equilibrium conversions 
and also that they correspond t) adiabatic temperatures; 
in other words, they take no account of possible heat losses. 


EFFECT OF PRESSURE ON CONVERSION 


The equilibrium Equation (4) applies only to pressures in 
which the activity of the substances can be taken to be 
identical to the partial pressure of the gas. At higher pressures 
this equation has to be modified to include a constant Ky or 
fugacity coefficient, so that Equation (4) correctly reads: 


Values of these coefficients for various pressures and tem- 
peratures are given in Fig. 6. In accordance with Le Chatelier’s 
principle, since its formation is accompanied by a reduction in 
pressure, an increase in pressure favours the formation of 
sulphur trioxide. Thus with a 7.8% SO, pyrites gas at 600°C 
and | atm, the conversion is 80%, whereas at the same tem- 
perature but with a pressure at 100 atm the conversion is 98%. 


+ 
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Gas CONCENTRATION AND PRESSURE: INFLUENCE ON DESIGN 

From the above it is seen that at equilibrium the maximum 
conversion occurs at the lowest temperature with the lowest 
gas concentration and at the highest pressure. But in practice 
the initial plant cost and running costs need to be considered. 
As low gas concentrations mean large vessels and ducts, and 
high pressures need thick-walled vessels, up to the present 
time such additional expense cannot be justified. A further 
disadvantage to dilute gases is that since their temperature 
from the burner is by comparison low, there is a low-tempera- 
ture differential in the heat exchanger and the recovery heat is 
more expensive. The gas temperature is determined by the 
biting temperature of the catalyst and consideration must also 
be given to the maximum temperature the catalyst will tolerate 
without decomposition or disintegration. 


QUENCHING 

Above it was suggested that a possible method of avoiding 
the disadvantages of dilute gases from the burner and yet 
secure the advantages of dilute gases to the converter would 
be to make concentrated gases in the burner and dilute them 
down just prior to the conversion stages. In this way the ad- 
vantages of both strong and weak gases are obtained in the 
same plant. A strong gas produced in the burner has a high 
temperature giving good heat exchange at the waste-heat 
boiler and allows small vessels and ducting. If this gas is 
diluted at appropriate stages in the converter with cold air 
the effect is one of cooling the gases and also of diluting them 
both of which improve conversion. 

In Fig. 7 the effect of successively diluting a 14% gas of 
sulphur origin is shown. From this diagram it is possible to 
determine the equilibrium conditions obtained from diluting 
such a gas so that it corresponds to gases of original SO, 
concentrations of 14, 10, 8, 7 and 6%. 


Velocity of Reaction 

All of the above considerations were based upon equilibrium 
being achieved. The speed at which the reaction proceeds to 
equilibrium will now be discussed. It is hardly necessary to 
emphasise that the velocity of the reaction is one of very great 
practical concern. The velocity of this reaction is highly 
sensitive to the presence of catalysts. We have not been able 
to discover in the literature the extent of this reaction in the 
absence of catalysts because the number of substances which 
act as catalysts are very extensive ; even glass has an influence. 
Norrish and Rideal report, however, that it is not until 305°C 
that measurable quantities of SO, are produced—but this 


determination was made in glass vessels. 

The selection of a catalyst is mainly empirical and many 
metals and metallic oxides were tried, but up to the present 
time the only two elements adopted industrially to effect 
oxidation of SO, rapidly at temperatures below 500°C have 
been platinum and vanadium. Iron oxide was used in the 
Mannheim process, but this material is relatively inactive at 
temperatures below 600°C and at this temperature the maxi- 
mum theoretical conversion that can be achieved is 60% and 
it was therefore necessary to have a second conversion stage. 
In this case platinum was used. . 

From the literature it is interesting to note that the catalytic 
effect of palladium and iridium is low compared with platinum. 
A comparison using in each case 10 grams of mass containing 
1.5% of the metal and passing a gas mixture of 1 part SO, 
and 2.5 parts air at the same rate of flow shows the following: 


Comparison of Catalytic Conversion 











Percentage conversion when using Catalysts 
Temperature, 

Cc Platinum Iridium Palladium 

450 96.2 27.0 0.5 

500 89.5 56.7 9.8 

550 79.9 67.1 23.4 

600 68.8 60.0 27.2 

650 47.9 42.8 40.0 




















The success of a catalyst apart from the advantages of a low 
kindling temperature is dependent upon the nature of the 
carrier used. This vehicle must be porous in order to present 
the greatest possible surface to the gases. It must be capable 
of withstanding high temperatures and be inert to sulphurous 
gases. In the case of platinum it must be capable of treatment 
for recovery of the platinum. These considerations have 
restricted materials that can be used. Those which have proved 
successful are asbestos fibre, magnesium sulphate, silica gel 
and kieselguhr. The first two are used for platinum and the 
latter two for vanadium. 

The common method of making the platinum catalyst was 
to soak the asbestos in, say, platinum chloride solution; to 
remove the platinised asbestos, allow it to drain, dry, and 
fluff it out. Due to the lightness of this catalyst mass it was 
necessary for the converters to be down-draughted. The 
platinised magnesium sulphate mass which was generally used 
in the Grillo Schroeder process was prepared by spraying 
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platinic chloride on to calcined magnesium sulphate. The 
platinum content of the mass was approximately 0.3%. 
Platinised silica gel, which was considered much more durable 
material than either of the other two due to the carrier being 
harder, consisted of a gel prepared from sodium silicate and 
hydrochloric acid; this material was then dried and sprayed 
with ammonium chloro-platinate. 

In the early designs of converters the platinum loading was 
approximately 10 oz. a ton of acid a day, but improved con- 
verter design resulted in this being reduced to approximately 
4 oz. of platinum a ton a day. 

Although vanadium was advocated for use as a catalyst as 
early as 1900 it was not until 1915 that it was used on a 
commercial scale, but this early use was apparently un- 
successful due to the disintegration of the carrier causing a 
high pressure drop across the converter. Vanadium pentoxide 
itself is a comparatively poor catalyst and it is only when 
so-called activators are added that high conversions can be 
achieved. It is therefore normally compounded with an inert 
substance of very large superficial area such as kieselguhr. 
Manufacturers usually specify very carefully the type of carrier 
used. A representative specification for kieselguhr is that the 
density must lie within the range of 130/150 grams a litre and 
that it must be sufficiently porous to take up 300/320 grams 
of water at room temperature without flowing easily. 

These activated catalysts fall into a class of composition: 

xM,O, yV.O,;, zSOs3. 

The metal M in the above formula is usually potassium, 
sodium being comparatively poor (one authority says it has 
not more than 60% of the activity of a potassium catalyst) 
while rubidium, czsium and thallium are successively, and in 
that order, improvements on potassium. 

There is no doubt that a substance of the above general 
composition is molten at normal conversion temperatures. 
Tops@e and Nielsen state that the function of these metals is 
to provide solvents for the vanadium so that a free-flowing 
liquid is produced at the temperature of the reaction. In 
support of this argument they state that only those metals 
act as activators which (a) produce low melting point pyro- 
sulphates, (b) have the ability to absorb SO, to decrease their 
melting point even lower and (c) produce melts of low viscosity. 
They state that this is further supported by the fact that the 
catalyst when made is not active until it has been heated 
in a stream of SO, so that pyro-sulphates can be produced. 
They state that the catalyst functions in the liquid flowing over 
the surface of the carrier. They have shown that it is possible 
to obtain similar conversions to those of a conventional 
catalyst by using a molten catalyst without the carrier circu- 
lating this over a packed tower. They claim that this method 
could form a practical process. The same investigators have 
made up pellets containing catalyst in an outside annulus and 
only the carrier in the central core. They have shown that 
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Fig. 6. Ratio of fugacity coefficients. 











after a very short time the pellet becomes homogeneous. 
The ratio of M,O/V,0,;—usually K,0/V,O,—is found to 
be important in conferring activity on the catalyst. The higher 
this ratio the lower the biting temperature of the catalyst. 
The I.C.1., in a patent, state that the following compositions 
will give optimum velocities at the temperatures indicated : 


Optimum Compositions at Various Temperatures 








Temp. 380 | 390 | 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 
K,O/V,0O; 5.4} 5.0] 4.5 | 3.9 | 3.3 | 3.1 | 3.06] 3.04) 3.03) 3.02) 
Ratio 









































The patentees suggest that the catalyst bed could be made 
up in successive layers of the above compositions so as to 
get maximum reaction speed as the conversion proceeds. 

Typical compositions of vanadium catalyst in commercial 
use are as follows: 








V,0; K,O Carrier 

9.0% 10.4% 70% silica 
kieselguhr 
or cellite 

6.0% 8.0% 

9.5% 10.0% 

11% 9.8% 

8.6% 9.7% 

















Iron and manganese are said to improve the activity of the 
catalyst, but Tops@e and Nielsen say that if this is present to 
a greater extent than 15% to 20% of the molar vanadium 
present the activity falls off. 

Typical methods of preparing the catalyst mass are as 
follows: 80/90°% vanadic acid containing 12.6 kilos of V,O, 
is placed in a vessel and made damp with water, 37.4 kilos of 
50% caustic potash are added and the mixture warmed in 
order to dissolve the V,O,;. When the solids are dissolved, the 
solution is neutralised by the addition of 16 Be. sulphuric acid 
until a test sample turns litmus weakly blue. The contents are 
then made up to 90 litres total volume by the addition of 
water and 120 kilos of kieselguhr and 18 kilos of sulphur are 
added. The vanadic-acid suspension is quickly added, followed 
by 5 to 6 litres of 5% ammonia liquor, and the whole mass 
mixed for 15 minutes. This mass is then extruded and calcined 
at a temperature of approximately 800°C. 

Another method given is to use a vanadium compound, 
such as vanadium oxychloride (VOCI,), vanadium oxalate or 
ammonium vanadate to which has been added potassium 
silicate. Then 10% sulphuric acid is added to this mixture so 
that the pH is below 4, otherwise the silica gel produced is 
unstable. The whole mass is dried without filtration, calcined 
and ground. 

It is necessary for all vanadium masses to be activated before 
use. The catalyst is heated slowly with hot air until the mass 
reaches a temperature of 450°C, then a 2% SO, gas mixture 
is passed over it and the temperature raised to 500°C. The 
mass can then be used. 

Poisoning of these catalysts appears to be of two kinds: 

(a) That in which the catalyst recovers activity as soon as 
the poison is removed from the gas stream. 

(b) That which cannot be removed except by chemical 
action ; for example, by boiling in sulphuric acid. 

The former type of poisoning is known as reversible or 
temporary and the other as irreversible or permanent. 

The degree of poisoning is measured by the relative re- 
duction of the velocity constant by a unit weight of poison on 
unit weight or unit volume of catalyst. Let this be « 


British Chemical Engineering 














4% 10%, t) 7™% yA tow 
ong = 2s 26 -s 
cow. x Hi mt wD Se we Fi eh Bh hel oe His Bs ee 
TEMP. 7 % 42 40 AF 40 420 400 419 «418 F417 Tia fi i wh oS Hs 
Fig. 7. Stages in ‘quenching 14% SO, 
— dK 
Then « —s 
K dg. 
Where K = velocity constant and 
g = weight of poison. 
- dK 
Whence « d, — 
a dg K 
and integration gives « g = logek + c¢ 
pores 2.303 lo K, 
g Zio K, 


where K, and K, are the limiting values of the velocity con- 
stants over the range considered. 
Values of « which have been established are: 
As,.O,; on platinum at 450°C « = 61 / gram of catalyst. 
As,O,; on platinum at 500°C « 32 / gram of catalyst. 
As,O; on Ba-Sn-V,0,; a = 0.01 / litre of catalyst. 
As,.O; on K,O — V.O,; a => 0.01 / litre of catalyst. 
It has been stated that the effect on the vanadium catalyst 
below 550°C reaches a maximum and does not increase with 
more poison. At temperatures greater than 550°C a volatile 
compound of As.O, and V,O, is formed which condenses in 
subsequent catalyst layers. 
The following example illustrates the effect of arsenic upon 
the activity of a vanadium catalyst. 
It is required to find the time for the activity of a vanadium 
catalyst to be reduced to half its initial value given the-following: 
(a) Arsenic content of the pyrites is 0.1%, and 75% of 
this is volatilised into the SO. gas stream. 
(b) One ton of pyrites contains 0.50 ton sulphur and 
therefore yields 1.53 tons sulphuric acid. 
(c) One ton of acid per day requires 200 litres 
catalyst. 
The quantity of arsenic volatilised from 1 ton of pyrites 
is 0.000 75 ton of arsenic, or 761 g. Hence | ton of acid 


of 


, , l 
will contain —— 


33 761 497 g. of arsenic. 
The time taken is then calculated as follows: 
fn 2 
K, 
but « = 0.01 
2.303 K 
th = —! — 
en « OZ10 (f) 
aa z x 0.3010 
or 0.01 = = logi9 2 = = = 
& & 
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sulphur gas. Initial temperature 415°C. 


— = 69.4 grammes/litre of catalyst. 


This quantity of poison will reduce the activity of the catalyst 
to one-half its original value. This will happen after 


69.4 x 200 
497 


The effect shown in this calculation is, in practice, much 
enhanced because the initial layers of catalyst in the first pass 
are first out of order. Therefore the initial stages of conversion 
are not so far advanced as was allowed in the design, and the 
additional duty of conversion is thrown upon subsequent 
stages in the converter for which cooling facilities have not 
been provided. The system is therefore thrown completely 
out of balance with considerable decreased efficiencies. This 
is why elaborate gas purification systems are used when pro- 
ducing sulphuric acid from arsenical ores. 

Both tellurium and selenium poison platinum. Selenium is 
said to affect vanadium pentoxide at temperatures less than 
400°C only and the catalyst recovers its activity by heating at 
480/500°. The effect of tellurium on vanadium is unknown. 

Carbon monoxide has a deleterious effect upon the reaction 
in the case of vanadium catalyst, because vanadium catalyst, 
unlike platinum, does not oxidise carbon monoxide to carbon 
dioxide and the carbon monoxide reduces the sulphur trioxide 
formed. Carbon or soot affects both platinum and vanadium 
because it in fact obscures the surface. 

Hydrogen sulphide does not affect platinum adversely and 
with vanadium catalysts satisfactory runs of over 100 hours 
have been obtained at 480°C and 425°C with gases containing 
3% HeS. However, in the wet catalyst process for oxidising 
H.S directly to SO, and water in the burner, if a gas of this 
composition is passed for several hours and then exchanged 
for a gas of sulphur origin, the catalyst activity is depressed. 
The activity can be restored ty heating the catalyst above 
500°C. Chlorine and hydrochloric acid gas poison platinum 
severely and reversibly, but they have no effect upon vanadium. 

Silicon tetrafluoride has a bad effect on platinum due to 
the formation of silica on the catalyst. It is also said to be 
harmful to V,O,, though whether this is due to the effect on 
the carrier or upon the catalyst itself has not been stated. 

There is an effect which is analogous to temporary poisoning 
resulting from the use of gases at too low a temperature. The 
presence of SO, at temperatures below 420°C has the effect 
of reducing the V,O, to V,O, and even to V,O;, and thereby 
reducing the activity of the mass. However, this situation can 
be rectified with the catalyst in situ by blowing through with 
hot, dry air at 480/500°C, thereby reactivating the mass. 


x 


and ¢ — 2303 


27.9 days. 
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CHEMICAL PLANT AT 


LEIPZIG TRADE FAIR, 


HE Spring Leipziger Messe comprised a sample fair 
"T sea a technical fair. In 1958 the latter covered almost 
6,000,000 sq. ft. and consisted of 40 halls and pavilions as 
well as a big open-air exhibition. Roughly one-third of the 
space was taken by West German and foreign firms, includ- 
ing a small group of British exhibitors. Amung the 30 trade 
groups were several making equipment of interest to the 
chemical processing and allied industries. In some cases 
these represented new developments; in others, products 
were exhibited because they had never previously been 
made in East Germany. Some of the more notable East 
German exhibits are described below. 


HEATED FINE-SIEVE ROLLER SCREEN 

For sieving fine, damp, sticky material, such as brown 
coal, the Veb Eisengiesserei und Maschinenfabrik Zemag 
Zeitz have developed a heated fine-sieving machine. In its 
original form this machine consisted of a row of finned 
rollers—alternate rollers rotating in opposite directions— 
the fines falling between the rollers. Sticky materials often 
caused difficulties with this machine and, to overcome 
these, the present model was developed. Both the scraper 
plates underneath the rollers and the rollers themselves 
are internally steam heated in order to prevent sticking 
of the particles of coal and building up of deposits. This 
also minimises frictional wear on the rollers. The steam 
heating is completely separated from the driving 
mechanism and can be individually adjusted for each roller, 
as can be seen in the accompanying photograph. The whole 
of the drive is on the opposite side of the sieving grate 
from the steam connections. Despite the heating arrange- 
ments, it is said that all parts liable to wear can be readily 
replaced. Individual rollers can be dismantled and fitted 
without disturbing the oil-tight housing for the drive. The 
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Fig. 1. Heated roller sieving 
screen with individual rollers 
and scraper plates heated to 
prevent ‘sticking of damp, 
brown coal on the roller. The 
heating connections are on 
the near side and _ the 
mechanical drive on the far 
side of the screen. 


1958 


sieve is available in sizes up to 14 m X 6.93 m for through- 
puts up to and over 100 tons an hour and apertures ranging 
from 0 to 10 mm. 


HYDRAULIC CONTINUOUS BAND WEIGHING 
MACHINE 

A new hydraulic continuous band weighing machine has 
been developed by Veb Zementanlagenbau Dessau, which 
includes a control that can be set to switch off the feed 
after any particular aggregate weight has been delivered. 
These machines range up to capacities of 8 to 40 tons an 
hour and are driven by a motor taking 300 W. With an 
overall length of 1.75 m, they weigh about 250 kg. They 
can weigh any non-sticky material such as cement, clinker, 
coal or chalk, indicating both the hourly quantity on the 
band at any moment and the aggregate weight from the 
last setting. The indicators can be connected for remote 
indication and the accuracy is given as +2%. 


BRIQUETTING EXTRUSION PRESS 

For materials that are briquetted with difficulty as well 
as for the manufacture of fine-grain briquettes for the 
production of coke, the simple sliding-crank press is often 
unsatisfactory. A machine designed to overcome these diffi- 
culties is the so-called toggle-lever press, having almost the 
same component parts as the sliding-crank presses but with 
a different action. In order to improve the pressing process, 
a toggle-lever gearing is fitted between the crankshaft and 
the rams in order to lengthen the period of both the for- 
ward movement and the residence at the point of maxi- 
mum pressure. Compared to a simple sliding-crank press of 
equal rate of revolution, the toggle-lever press is reported 
to yield stronger briquettes. This is of particular advantage 
for coke-making from East German coal. Furthermore, 
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by means of the toggle-lever press, it is possible to make 
useful briquettes out of materials that otherwise are hard 
to briquette with the simple sliding-crank press. Toggle- 
lever presses were offered constructed for electric and 
steam drive. A twin press of 2 X 10in. with electric drive 
designed to use a stroke of 220 mm for lignite briquetting, 
or about 300 mm for peat briquetting due to the lower weight 
of peat, was exhibited by Veb Schwermaschinenbau Georgij 
Dimitroff. 


PROGRAMME-CONTROLLED CENTRIFUGE 

A new development shown by the Veb Maschinenfabrik 
Sangerhausen was a programme-controlled white sugar 
centrifuge—a modification of their previously-offered sus- 
pended centrifuge. The drum has a diameter of 1.25 m 
and can take a load of 500 kg. It has an output of 10 to 
15 charges an hour and can be operated at three speeds— 
namely, 225, 485 and 960 rpm. The control gear is so 
arranged that the centrifuge can be controlled by hand or 
automatically. Thus each charge can be worked either 
individually or continuously. In the latter case, the centri- 
fuge runs continuously, switching itself on and off and 
filling and emptying itself. The complete working sequence 
involves fully-automatic operation of the scraper, the 
cover, the brake, the syrup separation and the steam and 
water covering. Plans for 1958 include the extension of 
the range to include capacities up to 650 kg and speeds 
up to 1450 rpm and improvements in the control 
mechanism. 


GAS-MOTOR PISTON COMPRESSOR 

The main application intended for the new gas-motor 
piston compressor exhibited by Veb Maschinenfabrik und 
Eisengiesserei Wurzen is in pumping stations for convey- 
ing methane gas in long pipelines. A further important 
application will be in oilfields. In the latter case these 
machines are used for conveying petroleum using a gas 
lift. They have been made as light as possible to improve 
mobility and can be transported without dismantling. The 
gas-motor compressor consists of a powerful four-stroke 
motor in V form and a horizontal double-acting piston 
compressor with cross-head guide, Both machines are 
linked into one unit and work on a common crankshaft. 
This produces a very compact construction which gives 


very good balance of the masses and is relatively light in 
weight. The intermediate cooler can be arranged, if re- 
quired, directly on the compressor portion above the 
cylinder. It is intended for work not only in the oilfields, 
but wherever gas is available as a fuel. The compressor 
can be used for air or other gases. The machine is nor- 
mally constructed in four sizes of unit up to an eight- 
cylinder type of 200 hp with four compressor cylinders. 
All models are built in standard interchangeable units, 
reducing the number of spares required. 


HAMMER CRUSHER 

A new hammer crusher was shown consisting of a strong 
sheet-metal housing of welded construction which was 
divided in the plane of the machine shaft and provided 
with impact plates in the interior made of wear-resistant 
steel. The side walls of the housing are similarly protected 
with wear plates. The striking roller is equipped with 
easily-changeable striker arms. For good accessibility, the 
interior of the housing and particularly the striker arms 
are provided with inspection shutters with a rapid lock- 
ing device. The machine is driven by an electric motor 
with a V belt and is designed for reducing clinker from a 
rotary kiln to a size of 0 to 30 mm, 70% of the product 
being below 10 mm. It is said to be equally suitable for 
crushing medium-hard stones such as chalk, coal, slate and 
similar materials. The very simple construction of the 
machine is thought to give it particularly great advantage 
in comparison with other crushing machines, since it has 
only a small number of parts liable to wear. The wear is 
given as between 8 and 25 .g per ton, dependent on the 
material being crushed. Machines available range up to 
one having a throughput of 40 tons of rotary kiln clinker 
of maximum size (200 mm) and a power consumption of 
36 kW. This was also supplied by Veb Zementanlagenbau, 
Dessau. 


FILTERS 
Filter presses were exhibited which had been designed 
for dewatering mixtures for porcelain and stoneware 
manufacture, kaolin, dyes and similar products. Two novel 
features were the use of circular plates and of hydraulic 
locking of the filter press. The filter plates are carried in 
the usual way on two supporting rods between a fixed end 





Fig. 2. Compressor driven by 
natural-gas motor. This six- 
cylinder engine is driving a 
three-stage gas compressor 
on common crankshaft. The 
compressor is particularly in- 
tended for use in oilfields. 
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and movable head, but the latter could be locked either 
manually or by a hydraulic device. It is claimed that the 
round shape adopted for this design has an advantage over 
the usual square-shaped press, since there is a more even 
pressure distribution over the whole filter surface and, 
therefore, a uniform thickness of filter cake. The shape is 
also claimed to give a more secure sealing of the indivi- 
dual chambers by the rubber ring packings and also to 
aid in the cleaning of the filter cloths. This unit was 
exhibited by Veb Thuringia Feinkeramikmaschinen 
Sonneberg. 

A newly-developed steel filter press of 800-mm section 
was exhibited by Veb Maschinenfabrik Halle as being 
specially designed for the oil and sugar industry. The press 
is equipped with plates and frames of part plastic con- 
struction intended to avoid corrosion, to give a high filtra- 
tion output and a favourable runaway of filtrate. It is 
sealed by electric control operated by push button. A 
further filter device was a clothless ceramic candle pressure 
filter for the soda, dyestuffs, potash and sugar industries. 


This is intended particularly for filtration of slimes of all’ 


kinds by the replacement of filter cloths with durable 
filter media of porous, stiff, synthetic material. In the 
pressure filters, filter-rings are used which are made of 
different material according to the liquid to be filtered. 
These materials included fitted quartz, glass, fireclay, 
kieselguhr or coal. The filters are offered in sizes with 
filter surfaces of 5, 16, 28, 39 and 52 sq. m area, with cor- 
responding diameters of 0.5 to 1.6 m and a height of 4 m. 
The operating pressure is 6 or 8 atmospheres. Suppliers 
are Veb Maschinen und Apparatebau Stassfurt. A further 
filter press exhibited—this time by Veb Maschinenfabrik 
Halle—is claimed to give 100% higher output than com- 
parable units, although the precise reasons for this are not 
clear. The filter press in question is the NCh viscose frame 
filter press which is 470 mm. square. The welded construc- 
tion of the filter cases increased the resistance to fracture 
compared with cast plates. 


TURBO CUTTER MACHINE 

Among the units specially developed for the equipment 
of sugar factories was the turbo cutter machine shown by 
Veb Maschinenfabrik Sangerhausen. This machine was 
guaranteed to give an output of 1500 tons per day of finely 
shredded beetroot. It consists of a stationary drum 1.4m 
in diameter with 16 recesses which take a knife-drum. The 
beetroots are fed into the interior and thrown against the 
knives by a three-bladed rotor at speeds up to 115 rpm; 
the cuttings are thrown outside the stationary drum. With 
the addition of a supply hopper for the beetroot to give 
an uninterrupted supply, the output was guaranteed to be 
1500 tons per day. The new machine was claimed to be 
readily accessible for maintenance and to yield a product 
suitable for the diffusion process. 


MOBILE OXYGEN PLANT 

A complete mobile oxygen production plant on a trailer 
yielding 8 cu. m an hour of 99.5% oxygen was shown by 
Veb Maschinenfabrik und Ejisengiesserei Wurzen. The 
power supply can be obtained either from the mains or 
by means of a mobile generator. The complete plant con- 
sists of a three-stage air-cooled dry compressor giving up 
to 60 atmospheres and is driven by an electric motor. 
CO, is absorbed under pressure in KOH or NaOH solu- 
tion and the air dried using silica gel, which can be 
regenerated in situ. The main air separation apparatus is 
equipped with heat exchangers and a one-stage rectifica- 
tion column in an insulated metal housing. There is a 
single-stage standing-expansion machine with carbon ring 
packings in the cylinder and controlled valves, together 
with a piston pump for compression of the liquid oxygen 
to a maximum of 150 atmospheres. The filling equipment 
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has three outlet connections. Thus the air intake is filtered, 
compressed to a steady pressure of 40 atmospheres, 
washed free of COs, dried, then cooled in counter-current 
at the entry to the air separation apparatus. One part is 
then expanded in the expansion machine to cover the cold 
requirements and the remainder through a throttle valve. 
The rectification column is arranged as a driving column. 
The pressure in the vaporisation coil was 4 atmospheres 
and in the column about 0.4 atmospheres. The liquid 
oxygen obtained is compressed by the piston pump to a 
maximum of 150 atmospheres. The liquid is then gasified 
in the heat exchanger and the final containers are filled 
at 20°C. 


HIGH-PRESSURE ACETYLENE PLANT 

Although generating plants have been available for 
roughly 40 years for large-scale users of acetylene, the 
recent models exhibited were claimed to have a number of 
advantages over all earlier developments. The gas lock 
arrangements were greatly improved, so that charging with 
carbide and removal of solid residue could be carried out 
without interruption of production. Charging with carbide 
was now said to be completely dust-free and the purging 
of the carbide feed during the operation so controlled that 
the gas and air mixture released is harmlessly blown out 
on top of the roof. The previous disadvantages in charging 
acetylene gas producers—namely, the serious production of 
dust and the risks caused by the release of a gas-air mixture 
in the service room—have been overcome with this plant. 
The generator can use carbide particles sized between 4 
and 80 mm, either graded or mixed. They are gasified on 
a rotating grate. The generator is controlled by the demand 
for gas, but, in addition, for the first time also by the 
operating temperature to promote economy and safety in 
operation. This plant was offered by Veb Maschinenfabrik 
und Eisengiesserei Wurzen. With an output of 75 m‘/hr, 
the carbide filling was 300 kg., operating pressure 0.1 to 
1 atmosphere with stepwise regulation but capable of 
operating up to 1.5 atmospheres, and weight 34 tons. 


NEW MEASURING GEAR SYSTEM 

The VEB Geriite und Reg'er-Werke Teltow announced 
that they had recently developed a measuring gear system 
which they called the Kombi System. They exhibited 
regulating equipment based on pneumatic or mixed 
pneumatic controls and constructed out of unit elements. 
Equipment included rapid transfer apparatus, pressure 
regulators, inversion elements, impulse mixing elements, 
remote-control elements, and so on, permitting the assembly 
of various types of transmitters and regulators for pressure, 
pressure difference, level, temperature, temperature differ- 
ence and similar properties. The equipment appeared to be 
conventional—the exhibitors themselves admitting that 
leading British instrument manufacturers were ahead of 
their designs—and the main interest lay in the fact that it 
represented the product of a new industry. 


CORRECTION TO FEBRUARY ISSUE 


IN THE ARTICLE on “Coal Research”, February 1958 
issue, page 84, paragraph 4, lines 9 to 17 shou!d read: 

“After noting that the combined water and tar acid yield 
is in good agreement with that expected from the hydroxyl 
contents of coal, Dryden made the suggestion that it may 
be possible to increase the tar acid yie'ds many times at 
the expense of water if methods can be found. There is also 
apparently a margin on stoichiometric grounds for increas- 
ing the yield of tar to a theoretical figure of about 140 
gallons a ton, but unless the mechanisms of decomposition 
can be radically changed, the theoretical maximum may 
be only about a third of this figure. Industrial yields of gas 
are close to those stoichiometrically possible.” 
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HE problem of selecting the right piece of ancillary 

equipment for a chemical plant and of installing it 
correctly is a frequently recurring one. It arises at the 
final stages of a project when the equipment shown on 
the flow sheet is being specified in detail. On occasions 
when replacements are called for at already commissioned 
plants, or when components have shown themselves un- 
satisfactory, the problem will arise anew. The scope of the 
same projects may be so great that the experience neces- 
sary for selecting and installing correctly many of its 
ancillary items of equipment may not be possessed by its 
designers. In such cases there is always the risk that this 
or that piece of equipment will be wrongly chosen unless 
the choosers can benefit from the experience of others. 
Text-books and periodicals, useful though they are, seldom 
deal with the practical “wrinkles” which contribute so 
much to practical success; consequently, authoritative 
practical advice has to be sought elsewhere. 

The information service provided by the Association of 
British Chemical Manufacturers has saved many of its 
members the expense of buying experience. And the 
person or firm seeking advice is spared the embarrassment 
of revealing his identity to those who are to advise him. 
Illustrative of the type of problem and the kind of advice 
which may be forthcoming is the following: 

At a plant where a heat-transfer system was installed 
using a diphenyl oxide mixture, a difficulty was experi- 
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enced with pneumatically-operated valves. The trouble 
was unreliable performance as well as gland leakage. The 
user therefore wished to replace the valves with packless 
valves employing bellows seals and sought advice on 
this point. A number of replies from different sources 
were obtained. One stated that for high-pressure diphenyl 
duty the bellows type of valve was unequalled in their 
experience, Another adviser recommended that the number 
of valves in the heat-transfer circuit be kept to a minimum. 
In this case no direct experience of bellows valves had 
been obtained, but outside screw gate valves had been used 
with a moderate degree of success, but frequent attention 
was required to keep leakage to a minimum. The Asso- 
ciation itself pointed out that, in piping systems handling 
difficult vapours, it is a good practice to fit valves in such 
a way that a liquid seal rather than a vapour contact exists 
at the gland. This can be obtained by providing plenty of 
radiation surface on the valve body and installing the valve 
if necessary in the inverted position so that liquid collects 
at the leakage point. 

The competitions organised by the A.B.C.M. have like- 
wise been both interesting and useful. They take the form 
of an invitation to members to give their solutions to 
certain practical problems. Problems concerned with in- 
strumentation have been used, and we give below a selec- 
tion of questions along with appropriate answers which are 
typical to those used in the competitions. 


Some Instrument Problems 


Will thermocouple-compensating cable give 
accurate compensation with a thermocouple 
head temperature of 150°C? 

It is generally accepted that, for accurate 
readings when using compensating cables, the 
head temperature should not exceed 50° to 
60°C. The reason is that the alloys, from 
which the wires of the cables are made, only 
have the same thermoelectric characteristics 
as the thermocouple—over a limited tempera- 
ture range. 

When installing the vapour-pressure type of 
thermometer, is it mecessary to give any 
attention to the difference in height that may 
exist between the indicating dial and the 
sensitive bulb? 


When the bulb is at a higher level than the 
indicator, and the temperature of the bulb 
is higher than that of the indicator, a “head” 
error is introduced. In many cases, the error 
can be corrected by setting the pointer to the 
correct reading when the instrument is in- 
stalled in its working position. 


A sample must be taken from a process 
stream operating at 1000 Ib. sq. in. and fed 
to a pH controller. While it is essential to 
reduce the sample pressure, is it also essen- 
tial to maintain a constant flow of the sample 
stream? 

Variations in sample flow rate introduce a 
variable time response or lag in the measur- 
ing system. 


Question | 


Answer NO 


Question 2 


Answer YES 


Question 3 


Answer YES 
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Question 4 A differential pressure cell is to be used for 
the flow measurement of a fluid where seal- 
ing is desirable. Will it be necessary to install 
seal chambers adjacent to the orifice? 

Since the measuring element, in this case a 
diaphragm, moves for full-scale range only 
3/1000 in., the amount of sealing fluid dis- 
placed during normal flow measurement is 
negligible and can be neglected. A meter of 
the mercury manometer type, however, dis- 
places a large quantity of seal and therefore 
requires seal chambers to obviate errors in 


Answer NO 


measurement. 
Question 5 The control of a level in a vessel is to be 
achieved by utilising a differential 


pressure cell, the output of which will be 
connected directly to the control valve 
through a valve positioner. Would you con- 
sider this to be a satisfactory arrangement? 
May be used on applications where averaging 
level control is satisfactory, where load 
changes are not severe and proportional con- 
trol sufficient. The proportional band setting 
may be adjusted on the valve-positioner, the 
differential cell providing an indication of 
level and also adjusted to provide the 
required level position. 

These competitions are a feature of the bi-monthly pub- 
lication “Productivity News” and are designed to stimulate 
interest and also to instruct. The publication is part of the 
service of the Association of British Chemical Manufac- 
turers to its members, being specially directed to the stimu- 
lation of means to higher productivity in the industry. 


Answer YES 
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66.048 : 536.242 


HEATING AND COOLING INSIDE TUBES 






A rapid method for calculating the water-side 


coefficient in condensers 


is described below 


by T. FURMAN, Ph.D., B.Sc., Drft.ing., A.M.1.Mech.E. 


cADAMS’ “Heat Tranmission’’” must be the main 
Ti ctaes book to many heat transfer engineers. But 
for a practical engineer not to feel frustrated at being 
offered correlations reliable “within an average deviation 
of +20%” (reference 12, p. 202), he must have a very 
tolerant employer. Such is the case when one desires to 
evaluate the heat transfer between a tube and a fluid flow- 
ing inside it. Research workers dealing with this problem 
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Re “Re = Reynolds number = 
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Dr. T. Furman is a research scientist with the N.C.B. From 
the Technical College, Helsinki, Finland, he entered Glasgow 
University in 1938. Engine designer with Rolls-Royce during 
the war, he returned to the academic field in 1951, conducting 
research into condensation heat transfer at Queen Mary 
College. 
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‘p= fluid density, 1b./ft'; and 
.= fluid viscosity, Ab./ft hr. 
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inevitably have to develop their own means to determine 
the appropriate coefficients for their apparatus. In a series 
of experiments on condensation heat transfer, the writer 
developed a procedure for the evaluation of water-side 
coefficients, which should appeal to the practical designer. 

For turbulent fluid flow (Re >2100), two basic forms of 
equation are usually recommended: 


Nu = Cc; Re,” Pr’'m 


Mp 0-14 
Cy Re;* Pr,® (“) 


.- (1) 


and Nu = . (2) 


Most investigators use: 


x = 0.80 «a = 0.80 
y = 0.40 §=—4}4 
8 = 0.14 


But values of C; range from 0.0178' to 0.0243." An 
average value of C; = 0.020 is gaining favour with most 
experimenters. Whereas SIEDER and Tate” proposed 
C., = 0.027, At-Arasr' recommends C:; = 0.0205, for I/d 
>30. Several authors introduce a refinement by using a 
correction factor to allow for entry effects and short 
tubes. A disturbed entry will increase the local heat- 
transfer coefficient, which for a short tube (//d< 20.5) 
could considerably improve the average rate of heat trans- 
fer.'. 5. *. 5.67.9. The writer,® using a ¢-in. copper tube 
12 in. long (//d = 20.5), found his results correlated well 
with StEDER and TATE’s equation. 

Generally, then, the designer can choose between the 
following two equations: 


Nu = 0.020 Re,,°-®° Pr,,°4° 


0-14 
) 
Hs 


In Equation (3) the physical properties of the fluid are 
taken at some mean film temperature, usually = 4 (t, — fy). 
At low heat loads the difference between tf, and ff may 
be negligible. For higher rates of heat transfer with viscous 
fluids, where du/u.dt is large, this temperate difference 
cannot be ignored. But since the determination of tn is 
bound up with the evaluation of the heat-transfer co- 
efficient, a trial-and-error method has to be adopted when 
using Equation (3). 

Subscript 6 in Equation (4) denotes that physical 
properties are evaluated at bulk temperature. In most 
practical problems the mean bulk temperature may be 
determined from known terminal conditions. The unknown 


.-Q) 


and Nu = 0.027 Re,°®° Pr;! ( ..(4) 
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h', = 0-027 4)rne* pr? | heat-transfer coefficient 
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rection factor for heat 

transfer between tube 
and water. 
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between tube and 
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factor”, which may be “lifted” from a chart as described 
below: 


Equation (4) may be written: 


kp 0-80 , [He _ 
hg = 0.027 7 Re,’ Prp 7 .. (4a) 
P 0-14 
or hy = hy (“*) : .... (4b) 
Hs 
1 kp 0-8 
where h‘; = 0.027 7 Re,*"® Prt ee 


Generally we have: 
q = hy (ts— to) "(ts > to), 


therefore, from (4b) 


vr ( o u\°"* 
q fUs b). n ° 


§. 


s§ 


or (q/h'y) = (ts— to) (st) er 


Equations (5) and (6) lend themselves to the construction 
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0-14 
of charts of (h'y) versus (Res) and (g/h';) versus (“*) 
s, 
respectively. Such charts for water are shown in Figs. | and 2. 
When using Fig. 1, Re» must be evaluated for the 
actual tube diameter used. The number on the A’; ordinate 
on the chart, corresponding to the mean bulk tempera- 
ture, should be divided by the tube diameter in inches. 
The method may be extended to the range of laminar 
flow. The general equations recommended for laminar- 
flow heat transfer are: ” 


0-14 
Nu = 1.86 [Res Pr» (d/I)}* (“!) ere 
‘u5\°"4 
Nu = 2.01 [Gz,]* () occ 


The equations are valid for Re< 2100 and Gz> 10. 

(N.B.—These equations are based on ideal parabolic 
velocity distribution, a condition which, according to 
BoussSINESQ, is not established until //d = 130 for Re = 
2000 and //d = 65 for Re = 1000.) 

Equation (8) may be re-written as: 


0-14 
Mp 
Bs 
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hy = .... (8a) 





Ahly = 2.01 (*) Gzy) ... 9) 


We can again write: 


q/h'y = (ts— ts) (1) ....(10) 


Fig. 3 represents a plot of Equation (9), the fluid being 
water and d = 1. Fig. 2 is applicable also for laminar flow 
conditions (Equations (6) and (10) are identical). Charts 
of similar forms may be plotted for any other fluid. 

If the directon of heat flow is such as to make 


(“!) < 1.0, the factor obtained from Fig. 2 should be 
5 
inverted. 

A simple example will serve to demonstrate the use of 
the charts: 

Cooling water enters a bank of condenser tubes at 60°F 
and leaves at 75°F. The tubes are { in. o.d. and 5 ft long. 
Determine the heat-transfer coefficient between tube and 
water, if the water velocity is 6 ft/sec. What will be the 
tube surface temperature? 

Assuming 16 SWG wall, d; of tube = 0.745 in., and the 
mass flow, therefore, = 4075 lb./hr. (See reference 12, 
p. 487.) 

The inside sectional area = 0.4360 in.*, and the inside 
heat transfer area = 0.1951 ft.2/ft length of tube 

= 5 X 0.1951 = 0.976 ft®/tube 


4075 x 15 : 
Heat load = 7916 63,500 Btu/ft? hr. 
Reynolds number = Ga. G = 4075 — 0456 
Mb 144 


and mw», must be taken at mean bulk water temperature. 
The arithmetic mean bulk water temperature = 67.5°F 








up, at 67°F = 2.47 lb./fthr, therefore: 
pe — SOME _ sy, 
From Fig. 1 we obtain for t = 67°F, 
iy = om = 1250 Btu/ft® hr °F, 
hence q/h'y = — = 50.8°F, 


and from Fig. 2, for t# = 67°F (u»/H5s)°"* = 1.08, 
therefore Ay = 1350 Btu/ft® hr °F. 


Ms 
— 
(ts— 67) = 08 = 47°F; 


q\ . 1 , 
Now (t;— t)) = (z) "4 Ee from Equation (6) 


therefore, 
hence ft; = 114°F. 
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Institution of Chemical Engineers 

April 24. North Western Branch joint 
meeting with the Institute of Petroleum, 
Northern Branch: At Reynolds Hall, 
College of Science and Technology, 
Manchester. “Modern Processes in Petro- 
leum Refining.” 7 p.m. 

April 30. Thirty-sixth Annual Cor- 
porate Meeting and Dinner: At Park 
Lane Hotel, Piccadilly, London, W.1. 


Institution of Mechanical Engineers 

April 23. Education Group: At 1 Bird- 
cage Walk, London, S.W.1. Discussion: 
“Teaching the Fundamentals of Auto- 
matic Control.” 6 p.m. 

April 25. At 1 Birdcage Walk, London, 
S.W.1. James Clayton Lecture: “Large 
Pipeline Projects”. 6 p.m. 


Society of Instrument Technology 

April 29. Joint Symposium with Data 
Processing Section: At Manson House, 
Portland Place, London, W.1. “Experi- 
ence Gained in Using Logging Equip- 
ment” and “Experience Gained in Using 
Scanning Equipment”. 7 p.m. 


Society of Glass Technology 
May 6. London Section: At the Glass 
Manufacturers’ Federation, 19 Portland 
Place, London, W.1. Two papers on 

“Model Furnace Work”. 6.30 p.m. 
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Meetings of the Month 


Institute of Petroleum 
May 7. At the Institute, 26 Portland 
Place, London, W.1. “Advances in Petro- 
leum Refining.” 5.30 p.m. 


Physical Society 

May 8. Low Temperature Group: At 
1 Lowther Gardens, Prince Consort 
Road, London, S.W.7. “Free Radicals.” 

May 15. Optical Group: At 1 Lowther 
Gardens, Prince Consort Road, London, 
S.W.7. “Testing Large Mirrors” and 
“The Sutherland I.R. Vacuum Grating 
Spectrograph”. 


Society of Chemical Industry 

May 20. Chemical Engineering Group: 
At 14 Belgrave Square, London, S.W.1. 
“Factors Involved in the Preparation of 
Contracts.” 5.30 p.m. 


Institute of Metals 
April 28. Jubilee Spring Meeting: At 
Church House, Gt. Smith Street, London, 
S.W.1, until May 2. 


This Month’s Events 


Home 
May 7. Mechanical Handling Exhibi- 
tion and Materials Handling Convention: 
At Earls Court, London, until May 17. 
May 12. The Production Exhibition: 


At Olympia, London, until May 21. 

May 15. Open Days of Road Research 
Laboratory: At Materials and Construc- 
tion Division, Harmondsworth, Middle- 
sex, until May 16. 

May 20. A Residential Conference for 
Works and Plant Engineers, organised by 
The National Industrial Fuel Efficiency 
Service, 71 Grosvenor Street, London, 
W.1: At The Strand Hotel, Portstewart, 
Nr. Portrush, County Londonderry, until 
May 23. 

May 21. Conference of Engineers 
responsible for Standards: At Connaught 
Rooms, London. 


Overseas 

April 20. Chemical Engineering Con- 
ference—Canada and the United States: 
At Sheraton Mount Royal Hotel, Mon- 
treal, P.Q.. Canada, until April 23. 

April 27. German Industries’ Fair: At 
Hanover, Germany, until May 6. 

April 28. Engineering Societies’ Con- 
ference on Western Europe and the 
United States of America: At New York, 
America, until May 3. 

May 10. Liége International Fair: At 
Liége, Belgium, until May 26. 

May 12. Annual Symposium on New 
Principles in Instrumental Methods of 
Analyses: At the Shamrock Hilton Hotel, 
Houston, Texas, until May 14, 
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CONTROL OF INDUSTRIAL PROCESSES 
BY CONTINUOUS PHOTOMETRY 


A new design of photometer is described, with some actual 
and suggested applications as a process control instrument 


by C. R. THEILER, Ph.D., Zurich (Switzerland) 


HE suitability of photometry for determining physical 

properties based upon a change in colour or clarity 
indicates that photometry might be used to control a 
number of processes such as filtration, clarification, ex- 
traction and distillation as well as concentration control. 
The indastrial continuously-recording photometer designed 
by the Swiss physicist Sigrist is therefore of considerable 
interest. This-particular design differs from others through 
incorporating automatic optical compensation. This fea- 
ture eliminates frequent manual adjustments and makes 
possible continuous nephelometric or turbidity measure- 
ments. 


Principle of Measurement 

The process stream or a portion of it is passed con- 
tinuously through cell C, (Fig. 1). Two beams of light 
from the same light source are directed alternately to the 
same photocell, the measuring beam passing through the 
test fluid and the comparison beam through the compari- 
son standard. The absorption or the turbidity value is 
determined through the comparison beam which is auto- 
matically adjusted by a diaphragm just enough to establish 
the equality of the two beams. 

The mains-operated bulb L sends a beam of light to the 
reflector R and on to the oscillating mirror OM, which 
alternately sends a beam to the measuring branch with 
the measuring cell C,; and a beam to the comparison 
branch with the cell C; containing a comparison standard. 
(F is a colour filter that can be inserted behind the 
oscillating mirror OM.) 

The two beams are directed to the same photocell (Phu 
for colorimetric Phr for nephelometric determinations). 
The diaphragm D inserted in the path of the comparison 
beam automatically modifies the intensity of this beam. 
The initial difference between the two beams falling on to 
the photocell generates a small alternating current which 
is multiplied in the amplifier A and fed to the servomotor 
M which drives the scale drum Sc. This drum mechanically 
adjusts the diaphragm D by an amount sufficient to 
establish equality of the two beams. The measurement can 
be read off directly from the drum scale. This principle 
ensures that the instrument has good stability and a repro- 
ducibility comparable with instruments based upon the 
Wheatstone bridge. It measures absorption and turbidity 
solely by directing light beams and by the diaphragm 
adjustment. Fluctuation of the light source, variable sensi- 





Dr. Theiler studied chemistry and physics at Ziirich, Berne 
and Karlsruhe. He has been for many years a consultant with 
extensive experience of the chemical and pharmaceutical indus- 
tries of Germany, Holland and Britain. 
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Fig. 1. Operating principle of a 
continuously recording photometer 
or turbidimeter. (Courtesy Sigrist 
& Weiss, Ziirich.) The cell C: con- 
tains the solution to be examined 
and C, the solution with which it 
is compared. The result of the 
comparison is given on scale Sb. 





Fig. 2. A typical section of record- 
ing chart from continuous turbidi- 
metric measurement, for a filtration 
process. Three batches are dealt 
with on the chart. 
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APPLICATIONS OF CONTINUOUS COLORIMETRY AND TURBIDIMETRY 





Measurement of concentration where 


panied by colour changes obeying the 
Lambert-Beer-Boguer Law 


concentration changes are accom- Processes where the desired quality processes where undesirable con- 
can be measured by turbidity 


Control of decolorising and purifying 


taminants impart a colour to the 
product 





etc., in the range 0-50%. 


Chlorine dissolved in water in the 
range 50-1000 mg. 


Chlorine dioxide in water (bleach 


solution) in the range 1-10 g/l. cultures. 


In general, the concentration of any 
liquid or gas can be measured, 
provided that they absorb in the 
visible resp. in the near infra-red 
resp. ultra-violet (in other words: 
liquide or gases that have a proper 
colour). lating water. 


viscose. 








Gaseous chlorine in air, in HCl gas, Filtration of process water where the 
purity js of importance, as, for 
example, in the cellulose and phar- 
maceutical industry. 


Filtration of brine prior to electro- 


lysis. 

Gaseous chlorine dioxide in the In the pharmaceutical industry, 

range 1-20% by volume. separation of blood and sera, In the edible oil and margarine 
In the fermentation industry, the manufacture, treatment of oils with 


growth of yeast and other bacterial 


In artificial fibres manufacture, 
titanium dioxide concentration in 


In the petroleum industry, coke par- 
ticles in by-products and water 
content of main products. 


In the paper industry, process circu- 


At petroleum refineries, treatment of 
kerosene, heavy oil, gas oil. 


Chemical and pharmaceutical in- 
dustry, colour of triethanolamine. 


bleaching earth and quality of 
finished product. 


In sugar production, treatment of 
thin sap; decoloration and colour 
grading of the cane-sugar solution. 


In the foodstuffs industry, control of 
decoloration of glutaminates. 











tivity of photocells and rate of amplification of photo- 
current do not affect accuracy of the measurements, 

As yet, continuous photometry or turbidimetry is not 
widely applied in industry, but it has considerable poten- 
tialities and its use is growing. Processes where the desired 
condition of a solution such as composition can be 
indicated by colour intensity, for example where concen- 
tration in a given solution obeys the LAMBERT-BEER- 
BoGUER Law are amenable to control by means of photo- 
metry. Liquid-liquid or solid-liquid separations also can 
be controlled through turbidity measurements. 

Sugar manufacture offers one of the best fields for con- 
trol by means of photometry. One of the principal tasks 
of the sugar refiner is the removal of colour from his 
product; he usually uses a tintometer to help him to carry 
out this task. This instrument can be replaced by a con- 
tinuous recording photometer equipped with a colour filter. 
The quality of thick liquor leaving the evaporators and 
the bone-char treatment processes can be thus controlled; 


the first and second carbonatation stages of sugar manu- 
facture may be controlled by means of turbidity measure- 
ments. 

Continuous turbidimetry may be applied to centrifuga- 
tion processes used for clarification of vegetable oils, 
beverages, lacquers and so on. Continuous measurement 
of turbidity makes it possible to select the best centrifuge 
speed for a given duty. Sometimes a high rotational speed 
means a low yield but a good separation, whereas a lower 
speed gives a high yield but a poorer quality product; the 
best conditions in a particular case, i.e., those which give 
maximum yield and a product of requisite clarity can be 
readily determined by means of continuous turbidity 
measurements. 

Of considerable interest also are concentration measure- 
ments in gases, where the concentration of a given com- 
ponent also obeys the LAMBERT-BEER-BOGUER Law. The 
most interesting application is the continuous measurement 
of chlorine gas over a wide range of concentrations. 








Fig. 3. A brewery filter press. The 
classification is controlled by 
means of continuous measurement 
of turbidity. The instrument is to 
the right of the filter press. 
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PREVIEW OF THE 1.E.A. EXHIBITION 


Wide Range of Instruments and Equipment to be Shown 


NSTRUMENTS ranging from pocket 

pH meters to nuclear magnetic 
resonance spectrometers; plant and equip- 
ment from pipes, valves, to automatic 
weighing systems; new materials for 
special uses, and computers and comput- 
ing equipment will be among the displays 
on the 253 stands at the 1958 Instru- 
ments, Electronics and Automation 
Exhibition to be held at Olympia, 
London, April 16 to 25. Below are notes 
on selected exhibits, new and established. 

Timing equipment will be shown by 
a number of instrument makers. It will 
include a range of new elapsed time 
meters by COUNTING INSTRUMENTS LTD., 
5 Elstree Way, Boreham Wood, Herts. 
VENNER ELECTRONICS LTD., Kingston By- 
Pass, New Malden, Surrey, will demon- 
strate electronic timing units specially 
developed for process control, delay relay 
applications, sequence timing and cyclic 
operation and batch counting. ELECTRICAL 
Remote Controt Co. Ltp., Elremco 
Works, Harlow New Town, Essex, will 
show for the first time their newly- 
designed automatic synchronous process 
timer, type AB, for operation on up to 
44v AC, and their automatic timer type 
AHS. New flow-measuring instruments 
will include the hydraulic flowmeter type 
101 by Gtosrer ArrcraFr Co. Ltp., 
Gloucester, which will be exhibited as a 
fuel burner installation. 


Temperature-indicating Instruments 
A range of  temperature-indicating 
instruments will be shown by ACCURATE 
RECORDING INSTRUMENT Co., Garth Road, 
Morden, Surrey. The company’s display 





Indicating thermostat by Aric Ltd. 


will also include pressure instruments and 
actuating units of standard and special 
Bourdon tubes of phosphor bronze, 
beryllium copper and stainless steel. The 
complete range of temperature-measuring 
and controlling instruments and equip- 
ment by Foster INSTRUMENT Co. L1tD., 
Letchworth, Herts., which will be shown 
will include two new versions of their 
instruments. In the transmitting model 
a precision potentiometer is fitted to the 
main shaft of the instrument and geared 
to give a comparable full-scale move- 
ment. In the new digitising model a 
digitiser or encoding disc is coupled to 
the main shaft of the instrument, to 
convert the measured value, then in 
angular degrees, into a digital code. 
Another addition to the automatic con- 
trol range is the Model 3510 resistance 
thermometer controller, a small cased 
instrument with a scale length of 15 in. 
and with a minimum operating differen- 
tial of 0.1°C. 


F. S. BaYLey, CLANAHAN & Co. LTD., 
44 Brazennose Street, Manchester, 2, who 
represents Degussa, of Frankfort-on- 
Main, are featuring a new type of 
measurement feeler by Degussa for 
establishing the dewpoint of acids. 
Thermocouple wire and compensating 
leads, which Degussa produce in accord- 
ance with all standards, and elements for 
resistance thermometers with nickel or 
platinum windings for temperatures of 
—200° to +850°C (maximum 1000°C) 
will also be on view. A rate-of-change 
temperature recorder consisting of a 
slightly modified version of the Bailey 
Calortron recorder and a_ specially 
designed thermocouple assembly will be 
among the range of instruments on the 
stand of Bamey Merers & CONTROLS 
Ltp., Purley Way, Croydon, Surrey. 
Their acoustic solids flow-failure alarm 
will be shown working in conjunction 
with a coal chute to pulveriser mill. 


Pressure gauges of many types suitable 
for steam, oil, air, water, gases and other 
fluids will be available for inspection on 
the stand of Payne & Grirritrus, Ltp., 
Tudor Works, Windmill Lane, Smeth- 
wick, together with special-purpose 
instruments for use with pressure systems, 
clocks, syphons, valves and other fittings. 


The Ekco fluid density measurer which 
incorporates a gamma-ray source and a 
pressurised ionisation chamber will be 
shown by Exco ELecrronics Ltp., 
Southend-on-Sea. The makers suggest its 
use for detecting the interface between 
premium and regular grades of petrol in 
a pipeline; for monitoring pulverised coal 
feed to a boiler, and indicating the coal / 
air ratio; for measuring the density of 








A glass 5-gallon reaction vessel in use for distillation 
under vacuum, with stirring, to be exhibited by Quickyit 
& Quartz Lid. 


paint in sealed tins, or for measuring coal 
slurry density during washing to indicate 
the ash content. 


Level Gauges 

A new development in American liquid 
gauges, the Gilbarco electronic tank 
gauge, which is to be manufactured in 
Great Britain under licence, will be 
among the equipment shown by FirTH 
CLEVELAND INSTRUMENTS Ltp., Treforest, 
Glam. It employs a level-seeking elec- 
tronic device giving accuracy to within 
fs in. for deep tanks. A large number 
of tanks may be read in sequence on one 
receiving unit, and facilities for tank- 
contents average temperature measure- 
ment are provided. Other exhibits will 
include a pressure-operated switch for 
use as a liquid-level controller, or for 
operating warning systems, and an auto- 
matic sampler, which extracts a pre- 
determined quantity from a pipeline at 
regular intervals. 

THe GENERAL Exectric Co. Ltp., 
Magnet House, Kingsway, London, 
W.C.2, will have on their stand a tran- 
sistorised level-measuring instrument 
which, though developed for use with 
aircraft liquid-oxygen containers, is suit- 
able in design for measuring the level 
of any liquid. As well as showing 
quantity, it gives warning of failure to 
the supply or the gauging system. Cast 
in synthetic resin for rigidity and free- 
dom from moisture, it employs printed 
circuits and G.E.C. transistors. 

Pressure gauges made out of solid 
blocks of methacrylate resin, for measur- 
ing pressures up to 30in. w.g., will be 
featured by COMBUSTION INSTRUMENTS, 
61 Belsize Lane, London, N.W.3. They 
are made both in portable and panel 
mounting forms, and _ the internal 
passages are visible. 
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Model 24 R.C.M. 
Miniature Recording Control Station 








The new SUNVIC 


miniature recording control station 


Latest addition to the comprehensive Sunvic range of process control instru- 
mentation is this miniature recording control station which is interchangeable 
with the Sunvic miniature indicating control station. 


SPECIFICATION 


Chart width of 3” and speed of 1” per hour. 

Electric or pneumatic drive. 

Fitted with auto/manual switching. 

Continuous record of process and indication of set-point 
pressure and valve position. 

Also available as single or two-pen recorder. 


EXCELLENT PERFORMANCE 


Accuracy : better than 0.5% 


EASY MAINTENANCE 


Chassis withdraws from front, providing easy access to mechanism and all 
interior adjustments. All zero adjustments from front pane]. No ink filling— 
expendable reservoir holds six months’ supply. 


EXTREMELY ADAPTABLE 

Fitted with manifold to accept any Sunvic ‘plug-in’ stack controller; also avail- 
able for direct piped connections. Easily converted for use in cascade control. 
Dimensions and specifications are given in Bulletin 241. Write for a copy today to: 


Sunvic Controls Limited, P.O. Box 1, Harlow, Essex. Tel: Harlow 25271 


Not onby instruments but complete inttucmentation 


———— for integrated monitoring control and data handling of 
An A.E.|. Company nuclear reactors and industrial processes. scons 
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Fairey analogue computer having 72 operational 
amplifiers will be displayed at the exhibition. 


Other Instruments 

On show for the first time in Great 
Britain will be the Pantam range of 
automation measuring relays and regula- 
tors by Gossen & Co., Erlangen, West 
Germany. They will be demonstrated 
working on the stand of Avetey ELEc- 
tric Ltp., Ayrton Road, Aveley Indus- 
trial Estate, South Ockendon, Essex. 

Industrial optical control-instruments 
will include a recording photo-electric 
refractometer fitted with temperature 
compensation incorporated in the record- 
ing system, and a developed version of a 
photo-electric polarimeter by BELLING- 
HAM & STANLEY Ltp., 71 Hornsey Rise, 
London, N.19. Recent developments of 
the calibrated relay, which operates with- 
in close tolerances at a predetermined 
voltage or current setting, will form part 
of the display by SmiTHs INDUSTRIAL 
INSTRUMENTS LtpD., Chronos Works, 
North Circular Road, London, N.W.2. 

Among the numerous recording instru- 
ments to be shown is the Fleming auto- 
matic air pollution recorder. It was 
elaborated by FLEMING Rapio (DEVELOP- 
MENTS) Ltp., - Stevenage, Herts., in 
collaboration with the Shirley Institute, 
Manchester, and will be available soon 
in a form for measuring radioactive air 
contamination. RecorDER CHARTS LTD.., 
Clyde Vale, Dartmouth Road, London, 
S.E.23, will show a range of precision 
charts; and Taytor Controts Ltp., 75 
Hale End Road, London, E.17, their new 
Transcope miniature recorder having a 
panel 6in. square and fitted with Servo- 
matic power pens. 

Grouped on the stand of LivinGsTon 
LaBoratories Ltp., Retcar Street, Lon- 
don, N.19, will be a range of electronic 
instruments from 24 British, 10 American 
and four continental manufacturers. 

Other instruments to be seen will be 
industrial acoustics equipment by 
AMPLIVOX INDUSTRIAL Division, AMPLI- 
vox Ltp., 47 New Bond Street, London, 
W.1; a electro-chemical dissolved oxygen 
analyser (gas-phase transfer type), and a 
residual hydrazine recorder for boiler 
feed plants by CAMBRIDGE INSTRUMENT 
Co. Ltp., 13 Grosvenor Place, London, 
S.W.1; a new moisture meter by SHAw 
Moisture Meters, 31 Market Street, 
Bradford; and a flame photometer by 
BaLDwINn INSTRUMENT Co. LtD., Brook- 
lands Works, Dartford, Kent. 
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Plant and Equipment 

Twin-saddle renewable hose-ends for 
high-pressure hoses, the latest product of 
British ERMETO Corp. LTp., Beacon 
Works, Hargrave Road, Maidenhead, will 
be shown publicly for the first time. The 
equipment, which can be fitted without 
preparation of the hose, with use of only 
two spanners, consists of a steel insert 
and two forged steel saddles which inter- 
lock with it. The twin-saddles are drawn 
tightly together by two or more high- 
tensile steel bolts. HUNT & MITTON LTD., 
Oozells Street North, Birmingham, 1, 
will show a range of valves designed for 
process control and automation in 
bronze, cast iron, forged steel, cast steel 
and all-stainless steel, and C. A. Nor- 
GREN Ltp., Shipston-on-Stour, Warwicks., 
a comprehensive range of compressed air 
equipment, including air filters. 


BuRNDEPT Ltp., Erith, Kent, will show 
their newly-designed high-speed batch 
counter and their new proximity switch 
which, they say, is applicable to control 
in any process where change in capaci- 
tance occurs. A general-purpose induction 
heater will be exhibited by THe BritisH 
THomson-Houston Co. Ltp., Rugby, 
which has a continuous output rating of 
25kW and a peak intermittent rating 
(50% duty cycle) of 30 kW; and seamless, 
flexible, metallic hose assemblies will be 
shown by Power AUXILIARIES LTD., 
Swindon. 


The first public display of the new 
Endrock test sieve shaker of ENDECOTTS 
(Fitters) Ltp., 251 Kingston Road, Lon- 
don, S.W.19, will take place at the 
exhibition. The machine is fitted with 
anti-vibration mountings and with a built- 
in time switch. It will demonstrate the 
rapid analysis of particles on transparent 
rimmed test sieves. 


7 L 
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The Endrock test sieve shaker by Endecotts (Filters) Ltd. 
for the rapid analysis of particles is fitted with anti- 
vibration mountings. 








Among the numerous other demonstra- 
tions that will be staged will be one of 
Mobrey magnetic level switches, designed 
for use in the petrochemical industry, 
operating in conjunction with a multi- 
light alarm panel. It will be shown on the 
stand of Ronatp Trist & Co. LtpD., 
Bath Road, Slough, Bucks. 


W. & T. Avery Ltp., Soho Foundry, 
Birmingham, 40, will show weight control 
by punched-cards. With electric signals, 
control information is fed to the scale 
from punched cards. Performance data 
are taken from the scale for production 
record purposes through a punched-card 
machine and a printing, listing, totalising 
and punched tape machine. 


Routine life testing of Hydrofiex 
bellows will be demonstrated by THE 
DRAYTON REGULATOR & INSTRUMENTS Co. 
Ltp., Horton Road, West Drayton, 
Middlesex. Crospy VALVE & ENGINEER- 
ING Co. Ltp., Wembley, Middlesex, will 
show four valves having transparent 
plastic bodies to illustrate the path of 
flow through the Mason Neilan percent 
piston control valve, angle control valve, 
and type 107 valve for small flows, and a 
Crosby relief valve. 


Demonstrations will also be given by 
PHILIPS ELECTRICAL Ltp., Century House, 
Shaftesbury Avenue, London, W.C.2, of 
the stroboscopic X-ray examination of 
assemblies subject to vibration and 
housed in opaque materials—a new 
application of X-rays in non-destructive 
testing. 


An historical display illustrating the 
development of temperature measure- 
ment from its early origins will be shown 
by NeGcrettT:1 & ZAMBRA LtD., 122 Regent 
Street, London, W.1. 


MICROWAVE INSTRUMENTS LTD., 12 
Palace Chambers, Bridge Street, London, 
S.W.1, will stage a demonstration of 
paramagnetic resonance, and a prototype 
N.M.R. spectrometer will be shown by 
THe Fairey AVIATION Co. Ltp., 24 
Bruton Street, London, W.1. G. H. ZeEat 
Ltp., Lombard Road, London, S.W.19, 
will show for the first time an electric 
contact thermometer working in conjunc- 
tion with the latest plug-in-relay units, 
controlling predetermined temperatures. 


Computers and computing equipment 
will be shown by Artrmec Ltp., High 
Wycombe, Bucks., RacaL ENGINEERING 
Ltp., Western Road, Bracknell, Berks., 
and SHort BrotHers & HARLAND LTD., 
17 Grosvenor Street, London, W.1. 


New industrial materials will include 
Sintox, an impervious aluminium ware 
by Lopce PLucs Ltp., Rugby, and Day- 
star high-temperature covering, which can 
be operated in temperatures of up to 
1000°C, by Davu Wires & CAaBLEs, 
Harrow Manor Way, London, S.E.2. 


The Hellfax facsimile system, said to 
have uses in the transmission by line or 
radio of engineering drawings, experi- 
mental results, formule and quality con- 
trol information, will be shown by K. S. 


Paut Ltp., Great Western Trading 
Estate, Park Royal Road, London, 
N.W.10. 
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Spring Conferences and Expansion Plans 


WO important spring conferences will be held in 

North America in mid-April, and although their 
venues are separated widely—San Francisco and Mon- 
treal—it should be possible by using scheduled air services 
for chemical engineers, who so wish, to attend both. 

The more specialised meeting, the Canadian and United 
States Chemical Engineering Conference to be held in 
Montreal from April 20 to 23 under the sponsorship of 
the Chemical Institute of Canada and the American In- 
stitute of Chemical Engineers, is expected to be attended 
by more than 700 leading American scientific personalities 
in a number of fields. Much of the discussion will be 
grouped in symposia covering a wide range of subjects— 
conventional and novel. High-temperature metals for jets 
and rockets, future sources of energy, noise in the chemi- 
cal industry and chemical engineering problems in heavy 
water reactors are subjects of single-session symposia deal- 
ing with modern applications of chemical engineering. 
Fluid mechanics, among subjects of more general interest, 
will be allowed a two-session symposium, and a similar 
time is being devoted to “general technical papers”. The 
ten fluid-mechanics papers will include results of work on 
the mechanics of moving vertical fluidised systems, orifice 
sprays, the behaviour of drops in stationary media, mixing 
on a perforated distillation plate and in continuous-flow 
systems, turbulent heat transfer to Newtonian fluids of 
high Prandtl number, and the flows of fibre suspensions 
and of compressible fluids. 

Contributors to the miscellany of “general technical 
papers” include R. Parkins, of Imperial Chemical Indus- 
tries Ltd., who-will speak on alternative methods of setting 
up control systems of continuous distillation plant and 
will describe practical examples in large-scale installations. 
Two papers dealing with the kinetics of nitrogen tetroxide 
and nitrogen oxide systems will be read by members of 
du Pont de Nemours and a colleague at the University of 
Delaware. J. J. Carperry, du Pont de Nemours, has 
developed a correlation in the nitrogen oxide-water sys- 
tem on the basis of nitrogen tetroxide as the reacting 
oxide with water. J. T. Hucm, L’Air Liquide, is to des- 
cribe in detail a 100-ton-per-day oxygen unit designed for 
the supply of high purity oxygen for the steel industry. 
Fluidised beds are dealt with in three papers. GEORGE 
Uasut, Lockheed Aircraft Co., and L. N. JoHANSON, of the 
University of Washington, describe in their paper on this 
subject the measurement of some characteristics of gas 
pockets rising through beds of fluidised solids by the use 
of a light-probe technique. 

Statistics in chemical engineering and modern engineer- 
ing construction techniques will form the subjects of other 
symposia. The role of statistics in the “strategy of chemi- 
cal experimentation” will be discussed by S. L. ANDERSEN, 
du Pont de Nemours, and his colleague, D. W. Mar- 
QUARDT, will read a paper on the techniques for the least- 
squares fitting of non-linear chemical engineering mathe- 
matical models. To the broader discussions TRUMAN L. 
KOEHLER, of the American Cyanamid Co., will contribute 
a discourse on the philosophy and experience of “evolu- 
tionary operation”—a procedure that he describes as “even 
more than a method for optimising a process without 
disturbing production”. 
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Another representative of British indusry, Dr. R. HoL- 
ROYD, deputy-chairman of Imperial Chemical Industries 
Ltd., will open a three-session symposium on the Euro- 
pean chemical industry. Other speakers in it will include 
Mr. J. J. DEsporTEs, president-director general of Etablis- 
sements Kuhlmann, Paris; Dr. R. S. JANE, president of 
Shawinigan Chemicals; Pror. ING. KARL WINNACKER, 
president of Farbwerke Hoechst A.G., Frankfurt; Dr. 
GulLio Natta, University of Milan; and Dr. P. Ferrero, 
Société Carbo Chimique, Petre. At the third session two 
speakers from the Soviet Academy of Science will address 
the conference. 

Preceding the Chemical Engineering Conference by a 
few days, the 133rd national meeting of the American 
Chemical Society will be held in San Francisco from 
April 13 to 18, under the chairmanship of Pror. RICHARD 
Wistar, head of the Mills College department of physical 
sciences. Five thousand chemists and chemical engineers 
from all parts of the United States and several foreign 
countries are to take part in its 21 sections. Exotic rocket 
fuels, food additives and conservation of water are among 
the themes to be discussed, and symposia are to be held on 
gas and fuel chemistry, industrial and engineering 
chemistry, petroleum chemistry, chemical literature, chemi- 
cal marketing and economics, and the history of chemistry. 
In conjunction with this meeting, the Third Pacific Chemi- 
cal Exposition of the Society’s California Section will be 
held at the city’s Civic Centre Exhibit Hall. An employ- 
ment clearing-house, where chemists and _ chemical 
engineers seeking new positions can meet with employers, 
will also be conducted in the Hall. 


Expansion and the Business Slump 


No signs of the current industrial recession are shown 
by the American chemical manufacturers’ plans for plant 
extension during 1958 and 1959 which according to a 
survey just completed by the American Manufacturing 
Chemists’ Association, provide for $2.54 billions’ worth 
of new construction, slightly more than in the period 
1957-58. Last year the industry, now America’s third 
largest in respect of assets (its assets total $19.6 billion), 
completed 309 “construction projects” at a cost of $1.3 
billion. Texas, the second largest chemical-producing State 
in the U.S.A. (behind New Jersey), was the State again 
receiving the greatest share ($864.5 million) of the total 
investment for 1957. The greatest share of plant to be 
built in the period 1957-59, when divided according to 
products, goes to general organic chemicals ($987 million). 
General inorganics, at $710,521,000, are in second place, 
followed by metals such as zirconium, titanium, niobium, 
boron, tantalum, vanadium, beryllium and uranium. 

That the chemical industry is, in fact, weathering the 
business slump better than most is the opinion both of the 
American Chemical Society and of Wall Street analysts. 
The financial experts point out that there have been no 
widespread lay-offs in employment in the industry. Some 
inventory reductions in chemicals at the end of the year 
resulted in cuts here and there in working forces, but 
recent evidence indicates the trend may be reversing. 
Moreover, business is still “booming” for the drug 
companies, they say. 
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SPECIFIC HEATS OF MIXED PETROLEUM VAPOURS 


0-68 = 
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by D. S. DAVIS, Head, Department of Pulp and Paper Technology, University of Alabama 








0-55 ~” 
For mixed petroleum vapours at pressures below 50 Ib./sq. in. abs., BAHLKE and 4 
Kay' correlated the specific gravity of the condensed vapours, the temperature of the _ 
vapours and the specific heat of the vapours by means of the expression an 
_ (4.0 — s) (t + 670) 
C, = 6450 ' . m— 350 
where Cp = specific heat at constant pressure of the mixed vapours, Btu/(Ib.) (°F); - 
s = specific gravity of condensed vapours; and 7 - 
t = temperature of the mixed vapours, °F. x 
This equation can be solved readily and accurately by means of the accompanying 0-50 me — 
nomograph, which was constructed in accordance with well-known methods.’ The i 300 
broken index line shows that the specific heat of mixed petroleum vapours is 0.430 = 
Btu/(Ib.) (°F) at 200°F when the specific gravity of the condensed vapours is 0.81. i. _ 
O° — 
References a > 
' Bahlke, W. H., and Kay, W. B. Ind. Eng. Chem., 1929, 21, 942. o “ 
* Davis, D. S. “Nomography and Empirical Equations”, Chapter 6, 42 — 
New York, Reinhold Publishing Corporation, 1955. he 
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A danger the eye cannot see—the danger 

of fine microscopic particles in the 
atmosphere. A challenge to the skill of Musgrave 
Engineers. We meet this challenge with one 


of the most advanced systems of dust collection 
— 0 m ed —Electrostatic Precipitation. A system designed 
specifically to attract and hold those 
extra fine dusts not ordinarily collected 


at work ! by other systems. Dusts harmful, dusts 


useful, there is only one really efficient 


Electrostatic 


Preci pitation 





Ask for Catalogue S.F. Electrostatic Precipitators. 
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IT IS FREQUENTLY necessary to 
centrifuge heavy metallic salts from 
aqueous or organic solutions. If the 
heavy slurry is fed at a moderate 
speed to the normal batch centrifugal 
machine by means of the valve at the 
base of the basket, it is often difficult 
to obtain an even distribution of the 
cake over the screens fitted inside the 
basket. Frequently, the cake builds up 
as a thick layer on the sides at the 
bottom and tapers off rapidly towards 
the top. 

When the washing cycle takes place 
the water tends to by-pass the main 
body of crystal at the base and runs 
through the thin cake at the top. It is 
also necessary to lean over the basket 
to withdraw the valve from the base 
so that the crystal can be ploughed 
out through the bottom discharge. In 
addition to causing a break in the pro- 
duction cycle, this operation can be 
extremely unpleasant especially if hot 
corrosive solutions are present. 

At one plant these difficulties were 


Increased Flexibility in Steel Wool 


THE PRACTICE OF installing pre- 
formed steel-wool pads in vessels to 
minimise liquid entrainment in gases 
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TOP PLATE — PLAN View 


Centrifuge Modification 


overcome by replacing the valve on 
the centrifugal by a machined thrower 
plate as indicated in the accompany- 
ing sketch. This thrower plate was 
fabricated in mild steel and machined 
to reduce slight out-of-balance forces. 
The hub of the plate was drilled and 
tapped for three equally-spaced }-in. 
B.S.W. grub screws with Allen key 
heads, these providing the location for 
the plate on the centrifuge shaft. The 
positioning of the thrower plate 
along the shaft had to be fixed by 
trial and error, commencing at the 
base of the basket just above the 
spider and moving upwards until the, 
slurry, when charged into the plate, 
gave a parallel-sided cake. It was 
found that the effect of the thrower 
plate was enhanced by the fan effect 
of the spider in the bottom discharge. 

On completion of the charging, 
centrifuging and washing cycle the 
crystal was ploughed out through the 
open discharge. Using this method it 
was possible to seal the top of the 


and vapours calls for considerable 
judgment in determining the necessary 
mesh density, wire diameter and over- 
all thickness required to maintain the 
entrainment ratio below that 
demanded by a particular process. To 
make the initial assessment less criti- 
cal, an arrangement has been devised 
to give the system some flexibility by 
making it possible to simply adjust 
the density of the wool to suit a 
stipulated duty. An example of this 
method is shown in the accompany- 
ing diagram, where a demister unit 
was installed in a cast-iron separator 
receiving wet gas from a liquid seal 
compressor. 

The unit consists of two fabricated 
plates, the lower one having a screwed 
rod welded centrally on the support- 
ing straps. Three layers of preformed 
2-in.-thick steel-wool pads, the 


diameters of which are equal to the 
inside diameter of the separator, are 
placed between the plates, being 
bounded at both ends by woven wire 
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SKETCH OF THROWER PLATE 
FITTED TO REPLACE VALVE 
centrifuge completely. A couple of 
perspex sight windows fitted to the 
cover allowed the performance of the 
centrifuge to be observed. 
F. MOLYNEUX. 


Demisters 


screens. Compression is applied to the 
wool through the nut and the bottom 
plate. The steel wool can be used 
either in random lengths or, if 
required, be preformed to a certain 
specified density. To avoid undue 
bulging of the wool between the plate 
supports, it is necessary to fit woven 
wire screens that combine a high per- 
centage free area with sufficient 
strength to resist bending. 

The material of construction would 
depend on the process gas or vapour 
involved, while the pressure drop 
across such units is in the region of 
6in. water gauge per foot thickness, 
for pads composed of steel wool of 
from 0.001 to 0.002 in. diameter with 
densities up to 15 Ib./ft.2 Modified 
versions of this arrangement can be 
used in pipelines and_ cylindrical 
separators where the inside diameters 
are small, the principal advantage 
being the ease with which the en- 
trainment separation efficiency can be 
varied. 
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IN OUR FACTORY we have developed 
and successfully tested a vibrating 
unit for the mechanical feeding and 
discharging of colour-grinding mills, 
as shown in the accompanying dia- 
grams. A metal welded frame (1) on 
uprights (2) is mounted over a three- 
roll colour-grinding machine (3), so 
that its longitudinal axis is between 
the first and second rolls. On the upper 
surface of the frame are welded 70 
equally-spaced guide rods _ (4-in. 
lengths of tubing of } in. diameter) 
over which automobile valve springs 
(4) are slipped (diameter of wire 3 mm, 
diameter of springs 33 mm, length 
85 mm, number of turns eight). On 
these springs rests a welded frame 
(5) with similar guide pieces, but 
which are turned downwards: Two 


THE APPARENTLY SIMPLE job of 
taking off supernatant fluid from a 
settling pan caused repeated difficulties 
on a pilot plant because only a non- 
priming pump was available and one 
operator had to perform all the duties. 
Accordingly, a decanting device was 
constructed consisting of a floating 
take-off supporting a flexible piping 
system. As carf be seen in the diagram, 
a 14-in. diameter float consisting of 
soldered steel sheet carries a light 
aluminium arm. In this way the inlet 
is always situated an inch below the 
surface. By means of a deflector plate, 
the flow into the pipe is radial rather 
than direct and so the minimum dis- 
turbance is caused in the pan. The 
pump is primed by means of a side 
arm which is filled with water to the 
level of the pan edge. Once this is 
achieved no attention is required and 
the decanting can be controlled simply 
by adjusting the pump delivery. When 
decanting is complete the float sits on 
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vibrators are also mounted on this 
frame. Horizontal movement of the 
frame is limited by springs (7) fitted 
at eight points. Frame 5 is connected 
with the apron of the machine by 
means of draw-rods (8), through which 
vibration is transmitted. 

Bunker 9 of 900 lb. capacity (weight 
of one batch) is disposed on frame 5 
and fastened thereto by means of four 
bolts (10) welded to the frame. For 
added strength and rigidity, corner 
pieces (11) are welded to the bunker, 
and also serve as supports. A scraper 
(12) is mounted on the base but is not 
connected to the apron. 

The bunker, filled with the batch to 
be ground, is fed from the mixer by 
a mono-rail telpher. After the bunker 
has been fixed on the vibrating frame 


A Supernatant Decanter 


the sludge, the inlet becomes exposed 
and the syphon to the pump is broken, 
sO preventing a serious amount of 
solid being pumped out. 
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Vibrating Unit for Mechanical Feeding and Discharging 
of Colour Grinding Mills 


both vibrators are switched on (by 
means of a common starter), and the 
mix begins to fall on to the roll and 
is discharged from the apron into the 
receiver. Slot dimensions of the 
bunker (9) (width 1} in., length 30 in.) 
have been chosen from experience to 
deliver all the mix from the bunker 
to the rollers within 15 min. (the 
determined length of a cycle in grind- 
ing one batch); but flow from the 
bunker will not take place unless the 
vibrators are started. The amount of 
mix fed to the rolls may be regulated 
by starting and stopping the vibrators. 

The method described eliminates 
hand labour. The unit is simple in 
design and operation and is easily 
made. 

S.LK. 





Contributions 
invited 


THE EDITOR invites readers 
to submit, for possible publica- 
tion in “Process Engineer's Note- 
book”, notes on practical devices 
that have been elaborated on the 
job for improving the operation 
or increasing the safety of pro- 
cesses, or that have been extem- 
porised in special circumstances. 
The contributions preferably 
should be of about 250-500 
words, and be illustrated with a 
line diagram or sketch, or a 
photograph. A minimum of three 
guineas will be paid for each 
contribution used. They will be 
published anonymously or under 
the contributor’s name, accord- 
ing to his wishes. 
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Oil Refining 
The capacity of Empresa Nacional Del 
Petroleo’s (ENAP), Concon, Chile, 


refinery will be expanded by 24,000 BPD 
through the addition of a 24,000-BPD 
atmospheric and vacuum distillation unit, 
a 12,000-BPD Orthoflow fluid cat cracker 
and gas recovery unit, a 6000-BPD 
cat desulphurisation and reforming unit 
and a 1100-BPSD alkylation unit. The 
cat cracker and gas recovery unit will 
operate at 60% conversion and will also 
be capable of operation at 48% conver- 
sion and at reduced capacity. The alkyla- 
tion unit will produce aviation-grade 
gasoline. Low-octane naphtha distillate 
will be charged to the desulphurisation 
and reforming unit to obtain a high- 
octane reformate. Part of the gas pro- 
duced will be recycled and the balance 
will be sent to the gas-recovery unit. 
Before entering the reforming section, the 
naphtha will be desulphurised. The new 
plant is being designed by Kelloggs, New 
York, and constructed by the State 
Petroleum [Enterprise (ENAP). Even- 
tually, the plant is to be expanded to 
take 44,000 BPD. 

Production of petroleum by ENAP 
in Magallanes during 1957 totalled 
689,499 cu. m., as against 563,146 cu. m. 
in 1956. The Chilean wells now supply 
62% of the country’s needs of crude oil. 

In Brazil the foundation stone for the 
Rio de Janeiro refinery, which is planned 
to have a capacity of 90,000 BPD, was 
laid by the President of the Republic 
recently. 

Pemex (Petroleos Mexicanos) have 
announced plans for extensions of their 
oil refineries at Ciudad Madero and 
Azcapotzalco, Mexico, at a cost of 400 
million pesos. 


Developments at Norske Hydro 

Although Norske Hydro considerably 
improved their capacity for producing 
heavy water during the past year, by 
enlarging their plants at Saheim and 
Glomfiord and erecting a new plant at 
Vemork, the organisation actually pro- 
duced less heavy water during the year 
than in 1956, because of difficulties in 
supplying water to the hydro-electric 
power plant. A new power station has 
been built, however, which will increase 
the firm’s power by at least 15,000 kW. 
The new installations cost Norske Hydro 
684 million kroner (£3.42 million) last 
year. Of this, 38 million kroner has been 
invested at Rjukan; 16.6 million at 
Erdanger; 10.7 million at Notodden; and 
nearly 3 million at Glomfiord. At 
Rjukan, in addition to a new power plant 
being built, the capacity for producing 
rare gases has been increased. 

At Erdanger a new calcium carbide 
plant has been installed and the P.V.C. 
plant capacity increased to an annual 
output of 5000 metric tons. Factories for 
the manufacture of urea and for mag- 
nesium castings and alloys have also been 
installed. Almost 229,000 metric tons of 


278 





nitrogenous chemicals (as elemental 
nitrogen) were manufactured in 1957— 
nearly 85% of the entire output of the 
Scandinavian countries. During the year 
8600 tons of magnesium, 2400 tons of 
P.V.C., 18,000 tons of caustic soda and 
22,600 tons of calcium chloride were 
produced. Receipts amounted to 457 
million kroner—the highest ever in the 
company’s history—and they surpass the 
previous year’s figures by 66 million 
kroner. 


Paper Production 

The new paper mill being erected at 
Tuxtepec, Veracruz, is nearing comple- 
tion, and when in operation should pro- 
duce 120 tons of newsprint a day—about 
half the needs of the country. Capital to 
the extent of 180 million pesos (about 
£5 million) is being invested in the mill, 
and 80% of its machinery is of United 
Kingdom manufacture. 

Synthetic paper from artificial fibres, 
such as those of nylon, is to be made by 
The Special Manufacturing Co., of 
Shizuoka, Japan. The process, developed 
by Okamura Technology Laboratory of 
Kyotot University, is thought to be the 
first of its kind to be put on a commer- 
cial basis. The cost of the new products 
is expected to be four times that of 
conventional papers. 

In Chile a plant for the production of 
cellophane paper has been commissioned 
at Quillota by Raylon Said Industrias 
Quimicas, S.A. At the end of 1958 out- 
put is expected to meet all Chile’s needs 
and to leave an exportable surp!us valued 
at $1.6 million, which is to rise later to 
$5 million. 

In 1957, production of Swedish chemi- 
cal pulp reached a new record of 3.29 
million tons, including some 920,000 tons 
of pulp for use in integrated production 
of paper and board. The Svenska Cellu- 
lose Co. have commissioned their new 
paper mill at Ortviken, and a second 
machine to be installed within the next 
12 months will double the capacity of 
the plant to 160,000 tons. 


Plastics and Plastic Chemicals 

A new high-impact polystyrene plastic 
plant which is being built in Rhodes, 
New South Wales, for C.S.R. Chemicals 
Pty. Ltd., under licence from Dow, is 
shortly to come on stream, and it is 
expected to be able to meet all Australian 
requirements for the product. 

The first Brazilian polyethylene plant 
at Cubatao, which has just been commis- 
sioned by Union Carbide do Brasil, is 
expected to produce 4500 tons of poly- 
ethylene annually. 

Japan’s first plant for the production 
of acrylamide is being built by the Nitto 
Chemical Co. The acrylamide will be 
used in conjunction with acrylonitrile 
for the production of mixed polymers for 
use as synthetic resins, and as a raw 
material for synthetic fibres and synthetic 
rubbers. A new synthetic fibre has been 
developed by Toyo Koatsu Industries of 









Tokyo to the pilot-plant scale under the 
trade name Urylon. The fibre is a poly- 
mer of monamethylene diamine and urea, 
the former being made from dibasic acids 
from whale oil, tall oil and other sources. 
W. R. Grace Co., U.S.A., is understood 
to be negotiating with the Japanese firm 
for a licence to the process. Eight 
Japanese firms have concluded a contract 
for 338 metric tons of hard vinyl chloride 
piping to the Burmese Defence Ministry. 


New Blast Furnace Equipment 

In India a new battery of 26 coke 
ovens has been inaugurated at the 
Jamshedpur Works of the Tata Iron & 
Steel Co. The first of two blast furnaces 
ordered by the Indian Iron & Steel Co., 
from Ashmore, Benson, Pease & Co. of 
Stockton-on-Tees, went into operation 
recently, over two months ahead of 
schedule. It has a rated capacity of 120 
tons of iron a day. 

The Royal Netherlands Blast Furnaces 
at Ijmuiden have brought a new oxy- 
steel plant into operation, thereby raising 
their poiential annual output to 1,100,000 
tons, against 700,000 tons previously. The 
oxy-steel plant is the second stage in the 
company’s extension programme. 


Commercial Developments in Japan 

Ishikawajima-Foster Wheeler Co. Ltd. 
has been formed in Tokyo jointly by the 
American Foster Wheeler Co. and 
Ishikawajima Heavy Industries, with a 
capital of Y5 million—the two parent 
companies participating 50/50. The com- 
pany is to manufacture chemicals and 
refine petroleum and vegetable oils, with 
the American firm supplying téchnical 
guidance. Schering A-G of Berlin has 
established a subsidiary in Japan under 
the name of Nippon Schering Ltd. for 
the manufacture of pharmaceuticals. To 
consolidate further their interests in East 
Asia Scherings have acquired a 50% 
shareholding in their former Japanese 
agents, Nishidoko Yakuhin K.K. Scher- 
ings are also to form a holding company 
in Japan for their patents and trade- 
marks. 


Fertiliser Production 

The Trinidad Government has granted 
to W. R. Grace & Co. pioneer status to 
establish a $19 million fertiliser industry 
in the colony. 

In Pakistan the Rs. 8 crores fertiliser 
factory of P.IL.D.C. at Daud Khel has 
started production and will manufacture 
50,000 tons of ammoniim sulphate a 
year. In Chile S.A. Cemento Juan 
Soldado Consolidada complain that they 
are unable to compete with imported 
fertilisers and have requested permission 
to close their phosphate fertiliser plant 
near Coquimbo. 


Halogen Production 

The production of chlorine in Sweden 
at present, the managing director of A.B. 
Svenska Klorfabrikanter announced 


recently, is about 15,000 tons a year— 
from six factories. 

In Mexico Du Pont are to invest 
initially 125 million pesos in a fluoride 
plant possibly to be installed at Mon- 
clova. 
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These compounds are being used in increasing amounts in the 
improvement of water repellent finishes for textiles and as 
aids to the solvent and heat resistance of surface coatings. 





They also find application in the control of thixotropy in 
various paint media and as pigment dispersion agents. 
plastics 
Reprints will be available shortly of articles written by 


Dr. H. W. Chatfield, PH.D., F.R.1.C., M.1.CHEM.E., dealing 
with the use of butyl titanate in the manufacture of paints. I 


You are invited to write to us for copies. Fa ata a, 
en PETER SPENCE & SONS LTD. WIDNES, LANCS Also at London and Bristol. 
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Book Reviews 





Nuclear Engineering Monographs 
Vol. I—Elementary Nuclear Physics 
by W. K. Mansfield 
60 pp., 10s 6d. 
Vol. Il—Nuclear Reactor Theory 
by J. J. Syrett 
80 pp., 12s 6d. 
Vol. Ili—Reactor Heat Transfer 
by W. B. Hall 
68 pp., 10s. 6d. 
Temple Press Ltd., London, 1957. 
HIS new series of nuclear engineering 
monographs aims at providing a broad 
treatment of the principles and theory 
involved in the design of nuclear fission 
reactors. The series is a valuable addi- 
tion to the literature, in that subjects pre- 
viously grouped in expensive publications 
have been separated into monographs of 
low price and convenient form. Each 
volume is intended as a short text-book 
for students and as a source of informa- 
tion for those engaged in nuclear 
engineering practice. 

Two difficulties arise in editing such a 
series. It is important to define to whom 
the information is directed and here some 
confusion exists between the publisher's 
note and the.introductory remarks of the 
authors. Secondly, the editing must be 
carried out carefully if the essential unity 
of nuclear reactor plant design is not to 
be overlooked. 

Mr. MANSFIELD has done well in the 
selection of subjects for the first mono- 
graphs, covering as they do both funda- 
mental and applied theory and placing 
emphasis on the importance of reactor 
heat-transfer problems. Some criticisms 
can, however, be made of the way in 
which certain vital concepts fail to be 
linked to the subject as a whole. In 
Vol. I, delayed neutrons are defined, but 
their importance to control is ignored. 
Similarly, a reading of Vols. II and III 
does not make clear the fact that fuel 
element design and single channel condi- 
tions are the starting points in the evolu- 
tion of a reactor core. 

The first volume, “Elementary Nuclear 
Physics” by W. K. MANSFIELD, is based 
on lectures given at Queen Mary College 
and describes the basic elements of 
atomic physics, the modes of disintegra- 
tion of the nucleus and the concepts of 
neutron flux, cross-section and activation. 
It includes a useful chapter summarising 
the principles involved in the detection of 
nuclear radiation. Particular attention has 
been paid by the author to clear defini- 
tions of phrases widely used and accepted 
in the nuclear industry. 

The monograph by J. J. Syretrt follows 
naturally from the first volume. It deals 
with nuclear reactor theory and the 
author has had an unenviable task in 
attempting to compress his  subject- 
matter into 76 pages. He has succeeded 
in doing so by confining his attention to 
fundamental principles and their applica- 
tion to the gas-cooled. gra phite-moderated 
reactor. In the first three chapters the 
difusion theory of thermal neutrons is 
discussed and the processes whereby fast 
neutrons are slowed to thermal energies 
are analysed. The main body of the book 
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covers the calculation of critical size 
using the approximate steady-state one- 
group diffusion equation and the more 
accurate two-group theory. The critical 
size of a bare sphere is calculated and 
the reader is led to considerations of a 
bare cylinder followed by the effect of 
neutron reflectors. The chapter on lattice 
calculations introduces the basic four- 
factor formula and the departures neces- 
sary from simple theory when a practical 
reactor lattice is considered. The illustra- 
tive examples included in the text are 
particularly helpful. 

The monograph on “Reactor Heat 
Transfer” by W. B. HAL is not only of 
interest to reactor students, but could 
be recommended as a sound volume on 
heat transfer in which reactor channels 
and coolants are used as examples of 
specialised gas-solid, heat-transfer prob- 
lems. The book is in three sections. The 
first covers the fundamentals of convec- 
tive heat transfer; the second, problems 
of heat transfer in the reactor core, while 
the third section discusses a number of 
related topics and, in particular, the 
problems associated with the use of 
liquid metals. A number of minor criti- 
cisms can be made. It is surprising that 
no reference is made to Grnns, who first 
developed the generalised equation for 
temperature distribution in a channel 
quoted on page 32. The optimisation of 
pumping power to channel heat output 
is discussed at some length in Chapter 2, 
but the discussion of alternative coolants 
is too brief and insufficiently critical. It 
should be noted that this volume gains 
a little over the other two in that care- 
fully worked examples have been in- 
cluded wherever possible. 

The above monographs are supple- 
mented by a list of references for further 
reading, and indexing throughout is 
thorough and accurate. While the series 
as a whole will always be open to criti- 
cism for what is omitted, the authors 
have done well within the limits set. 
Although they would have been enhanced 
by the addition of more worked ex- 
amples and a_ well-chosen series of 
problems, they are certainly suitable as 
an introduction to the nuclear field for 
engineers and physicists. 

B.E.E. 
Vector Analysis 
by Louis Brand. 
John Wiley Inc., New York, Chapman Hall Led., 
London, 1957, 282 pp. 48s. 

ROF. Branp is the author of two 

larger treatises: “Vector and Tensor 
Analysis” and “Vectorial Mechanics”. 
The present volume “presents the funda- 
mental theory needed by mathematicians, 
physicists and engineers” followed by 
chapters on dynamics, fluid dynamics and 
electrodynamics. In this preface the 
author justifiably states that a short book 
on vector analysis cannot also be a 
treatise on mathematical physics and that 
rigid dynamics and elasticity have been 
regretfully omitted. 

In the reviewer’s opinion, the book is 
likely to be attractive to mathematicians 
but not to most engineers. In teaching 


mathematics to engineering students it is 
almost-essential to anticipate the question 
“What's it for?” by introducing a new 
idea with reference to old knowledge; 
for instance, scalar product and work 
done by a force, vector product and 
moments or rotation. In his first five 
chapters Pror. BRAND develors elegantly 
and logically vector algebra, differential 
geometry, div, grad, curl and the impor- 
tant integral theorems, with little refer- 
ence to the knowledge which a British 
reader, at least, could be expected to 
have of applied mathematics. The engin- 
eer who worked through all this would 
certainly be disappointed in the chapter 
on dynamics. The vector notation is seen 
to be useful in finding planetary orbits, 
but the final set of problems on energy 
are at a level of G.C.E. They need no 
knowledge of vectors which are relevant 
only because they have been used in the 
derivation of the energy principle from 
NewtTon’s laws. Later in the book 
ARCHIMEDES’ principle is obtained from 
surface and volume integrals, but its 
author saw it in a flash of intuition which 
we can now all share. 

The chapters on fluid mechanics and 
electrodynamics are more rewarding. A 
mature reader, having in view the con- 
crete objective of understanding the 
vector presentation of these subjects, 
would very likely be prepared to do the 
abstract thinking needed in the earlier 
chapters. 

The book is well written, with worked 
examples in the text and problems, with 
answers, for solution by the reader. It 
can be recommended to the engineer if 
he is interested in mathematics for its 
esthetic appeal as well as for its use. 
The final chapter on vector spaces is 
definitely for the mathematician. 

C. G. PARADINE 


Graduates in Industry 
Allen & Unwin, London, 1957. 261 pp., 30s. 
To FOLLOW up their report on graduate 
employment, P.E.P. have now issued a 
second report on industry and the 
university graduate. They set out to in- 
vestigate the policy and practice of 
British industrial undertakings in respect 
of the recruitment, training and employ- 
ment of university graduates, Question- 
naires were sent to-one in two of the 
13,500 men who graduated in an arts 
subject or in science or technology in 
the academic year 1949-50. The effective 
response was 66%. The final conclusion 
—‘“that the majority of the members 
of management interviewed were satis- 
fied with the outcome of their policy 
and practice, and the majority of the 
graduates were satisfied also”—seems 
remarkably complacent in view of the 
fact that it was early admitted that the 
material does not lend itself to exact 
analysis. The general shortage, particu- 
larly of science and_ technology 
graduates. surely requires a critical evalu- 
tion of whether skills are being fully and 
rightly employed, as well as a tabulation 
of the subjective impressions of em- 
ployers and inexperienced young 
graduates. This is certainly a much more 
difficult study but it is one that needs to 
be made. 1B. 
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DISINFECTANTS 
Their Values and Uses 
by 
W. E. Finch 


Disinfectants Division 
The Prince Regent Laboratories, London 


Foreword by 


H. Berry 


B.Sc., F.P.S., F.R.1.C., Dip. Bact. 
Professor Emeritus of Pharmaceutics, 
University of London 


188 pages Illustrated 30s. net. 
Many of the recent developments in the manufacture and 
use of disinfectants and antiseptics have been covered by 
papers published in scientific journals, but little effort 
has been made to deal with the subject as a whole. This 
work based on many years of practical experience in 
manufacturing laboratories, presents a balanced survey 
of all types of disinfectants and shows the uses and 
limitations of the various groups. 
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REINHOLD BOOKS 


TEXTILE CHEMICALS 
AND AUXILIARIES 


With Special Reference to Surfactants 


Edited by 
Henry C. Speel and E. W. K. Schwarz 


Chemical Consultants 

550 pages Illustrated 108s. net. 
This is the second, revised, edition of an excellent 
compilation of descriptive material pertaining to all 
commercially important chemicals used in the processing 
of textiles. Each of the 24 chapters has been contributed 
by an expert in his particular field, and all chemicals 
used in the final preparation of the various textile fabrics 
are considered from the standpoint of chemical com- 
position and mode of action. 


Two new volumes in the 
Plastics Application Series 


PLASTIC SHEET FORMING 
by 
Robert L. Butzko 


190 pages Illustrated 36s. net. 
A handy guide surveying the phenomenal number of 


applications and all other pertinent information related 
to these materials. 


POLYAMIDE RESINS 
by 
Donald E. Floyd 
239 pages Illustrated 36s. net. 
This book describes the basic chemistry and raw materials 
of polyamide resins, methods for their manufacture, a 


definitive discussion of key propert'es, and contains 
information on all important applications. 
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"9-Group 


Protection” 








solves 


Corrosion problems 


In finding the right answer to many different plant-protection 
problems, St. Helens have developed nine comprehensive 
groups of natural rubber and synthetic compounds, including: 


9: BUTYL 


| 
® for use with dilute oxidising acids and agents | 
and also for elevated temperatures up to 248°F. (120°C.) | 


Other ‘Cabtyrit’ compounds include Natural Rubber, Heat-resisting 
and Abrasion-resisting Natural Rubbers, Ebonite (Hard or Flexible), 
Polychloroprene (Neoprene) and Polyvinyl Chloride (P.V.C.) 


St. Helens will be pleased to advise as to the most suitable com- 
pound for your particular purpose. 


Please ask for literature or send details of requirements. 


ST. HELENS 


Technologists in 
Rubber and Synthetics 


ST. HELENS CABLE & RUBBER CO. LTD., SLOUGH, BUCKS. 
Telephone: Slough 20333 
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Tester for Plant Tubes 
The Introview flaw and _ corrosion 
detector has been designed specifically 
for the non-destructive testing of metal 
tubes of low magnetic permeability in- 
stalled in condensers and heat ex- 
changers, to permit an accurate assess- 
ment of their condition. The essential 
part of the instrument consists of a 
probe and recording unit, the probe nor- 
mally working at a speed through the 
tube of 120 fpm. The recording unit pro- 
duces on a moving chart a record of the 
local condition of the material under 
test, chart and winch speeds being inter- 
related. The instrument is being manu- 
factured under licence from Imperial 
Chemical Industries Ltd. by Sperry 
Gyroscope Co. Ltd., Great West Road, 
Brentford, Middlesex. 
BCE 3088 for further information 


Dust Collector 

The main advantage claimed for the 
new Mikro-Pulsaire dust collector, an 
American machine which is now being 
manufactured under licence by Pulveriz- 
ing Machinery, is the absence of internal 
moving parts. The dust-carrying air 
passes into cylindrical filter elements 
composed of woollen and synthetic felts, 
4 ft-6 ft long, and the separated dust 
falls from their external surfaces to be 
collected at the bottom of the pressure 
cabinet. Periodical high-pressure air cur- 
rents in the reverse direction to the 
filter flow clear the cloths. Above the 
opening in the head of each cylinder is 
a nozzle connected to a compressed-air 
supply of 60 psi through a solenoid con- 
trol valve. An electrical timer opens each 
valve in sequence for the period and fre- 
quency desired—for instance, 0.1-10 
seconds. A flow of sufficient volume and 
pressure is induced to clear the filter 
cloths against the filter flow pressure. 

The makers report that, in a field test 
on ground gypsum dust, the filter ran 
for nearly 3000 hours without failure 
and in over five months it received no 
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maintenance, although working 24 hours 
a day six days a week. Another unit 
filtering copper powder has been in 
operation for over 2000 hours without 
failure. Abrasive and toxic dusts are 
said to present no particular difficulty. 
The manufacturers are trying to develop 
a filter medium which will withstand 
temperatures of about 1000°C, and they 
plan to develop a pneumatic timing 
device to control the duration of the 
reverse air jet. 

The filter is made in three models 
covering the capacities 640-5000 cfm. 
Requirements of air at 60 psi are 1-2 cfm 
for the smallest and 6-8 cfm for the 
largest model. The machines are com- 
pact. Pulverizing Machinery Ltd., Fish- 
ponds, Bristol. 

BCE 3089 for further information 


New Process Timer 
Rodene’s type 7000 auto-reset timer 
is a clock-faced flush-mounting instru- 
ment that can be controlled by a switch 
or push buttons and can be connected to 
reset automatically at the end of the 
timed period or when a resetting contact 
is opened. Seven time scales are avail- 
able, ranging from 0-15 seconds to 0-3 
hours, and others are planned. During 
timing, one hand, coloured red, remains 
stationary to mark the set time, while 
a black hand travels back to zero to 
indicate the unelapsed time. The instru- 
ment can be supplied with the control 
knob on a removable shaft. Rodene 
Electrical Co. Ltd., 579 London Road, 
Isleworth, Middlesex. 
BCE 3090 for furtherinformation 


Electro-hydraulic Valve Actuators 

Now in production at the Rochester 
works of Fisher Governor are two new 
electro-hydraulic valve operators, types 
340 and 350. Self-contained, they have 
been designed to be of special use in 
electrical control loops. They incorporate 
a hydraulic pilot which is operated by a 
simple force motor and which uses 
nozzle-flapper combinations to control 
hydraulic pressure. Two sizes are avail- 
able, each adaptable to all DC output 
signals. The type 340 has a maximum 
stem thrust of 600 Ib. and is suitable for 
valve sizes 4-4 in. Type 350 develops a 
thrust of 2000 Ib. and is usable for all 
valve sizes up to 16 in. Fisher Governor 
Co. Ltd., Airport Works, Maidstone 

Road, Rochester, Kent. 
BCE 3091 for further information 


Smoke Density Indicator 

The Shandon Glowring smoke density 
indicator, which has been developed by 
the Fuel Research Station of the 
D.S.LR., consists of a special glowing 
element (the Glowring) placed in the 
side flue. The element is viewed through 
a column of flue gas from an observa- 
tion window in the front wall of the 
flue. The brightness of the Glowring can 


be adjusted, so that it is obscured when 
the smoke density corresponds with No. 
2 shade on the Ringelmann chart. The 
only surface to be cleaned is the obser- 
vation window, which is easily acces- 
sible. Any deposit on the glowing 
element is burnt off. Shandon Scientific 
Co. Ltd., 6 Cromwell Place, London, 
S.W.7. 

BCE 3092 for further information 


Versatile Screw Pump 

The new continuous, self-priming, self- 
lubricating pump by Goodyear Pumps 
of Cornwall is described as a positive 
axial-flow unit employing a screw (rotor) 
of new form. This screw engages with a 
rotating plate to produce, it is said, a 
positive pulseless action. The rotor and 
plate wheel are the only moving parts, 
and since the rotor spins on its own true 
centres there is no tendency to roll and 
rub against the surrounding rubber sta- 
tor. Symmetry of design enables the 
rotor to turn in either direction. All 


engaging surfaces are rubber-to-metal, 
fluid lubricated, and a relief valve is 
supplied where shut-down valves are in- 
corporated on the delivery side. The 
makers state that the pump can tackle 
air and liquid in any proportion and 
can run continuously “on snore”, while 
its simple positive action and low fluid 
velocity enable it to deal with thick and 
viscous fluids with ease. The present 
range of three sizes covers the capacities 
of from 2} to 224 gallons a minute. 
Goodyear Pumps Ltd., Camborne. 

BCE 3093 for further information 


Hydraulic Thermostat 

The Compenstat by Gallenkamp, a 
new hydraulic thermostat, has been 
designed for accurate temperature con- 
trol, together with automatic compen- 
sation for changes in ambient tempera- 
ture. The device consists of a sensing 
bulb connected by a capillary tube to 
bellows in the control head. These 
operate a snap-action micro-switch in 
the heater circuit. Extra sensitivity is 
achieved by a small auxiliary heater 
wound around the capillary tube, which 
shortens the cycle of operation and 
limits temperature fluctuation and over- 
shoot. Automatic compensation for 
changes in control-head temperature is 
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The world’s biggest range of 
centrifuges includes all these 


New Sharples 
Cuper-D-Canters 


The Sharples range of continuous centrifuges not only 
includes machines of every type but a full range of 
models of each type. 


b Take for instance the Super-D-Canter type scroll 
' discharge centrifuge which is widely used for centrifugal 
i filtration of crystalline and amorphous solids from 


slurries. There are no less than 8 basic models. 


P.400 Laboratory Scale Super-D-Canter—4” diameter 
conical bowl; maximum centrifugal force 2,100 x G. 


P.600 A new Pilot Plant Scale Super-D-Canter—6” diameter 
cylindrical/conical bowl; maximum centrifugal force 3,150 x G. 


P.1000 Full Scale Super-D-Canter—14” diameter conical 
bowl; maximum centrifugal force 2,100 x G; especially suit- 
able for handling crystalline materials where good washing is 
required. 


P.2000 Full Scale Super-D-Canter—14” diameter cylindrical 
bowl; maximum centrifugal force 2,100 x G. 


P.2000-HS High Clarifying Capacity Super-D-Canter; 
14” cylindrical/conical bowl; maximum centrifugal force 
3,200 x G; especially suitable for handling fine solids. 


P.3000 A new high liquid throughput Super-D-Canter; 
; cylindrical/conical bowl; maximum centrifugal force 3,200 
x G; especially suitable where high throughput of slurries at 
relatively low solids content have to be handled. 


cag? 3) 3 








P.4000 A new vertical type Super-D-Canter; cylindrical/ 
conical bowl; maximum centrifugal force 3,100 x G; especially 
suitable for pressurised operation up to 150 p.s.i.g. at high 
liquid throughputs. 


P.7000 Another new vertical Super-D-Canter suitable for 
very large solids throughput; maximum centrifugal force 
1,700 x G; available for pressurised operation up to 150 p.s.i.g. 


For each of these models there are detailed specifications 
for condition of operation such as for vacuum or pres- 
sure, for low temperature, for special rinse requirements, 
for construction in various materials, etc. 

Send for Bulletin No. 1258BM—Sharples Complete 
Line of Centrifuges. 


SHARPLES 


SHARPLES CENTRIFUGES LTD., TOWER WORKS, DOMAN ROAD, 
CAMBERLEY, SURREY. Telephone: Camberley 2601 
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achieved by a separate bellows system. 
The instruments are incorporated in the 
company’s new range of laboratory 
ovens. A. Gallenkamp & Co. Ltd., Sun 
Street, London, E.C.2. 

BCE 3094 for further information 


Valves and Fittings in P.T.F.E. 

A new series of fluid control valves, 
pipework and fittings made from solid 
P.T.F.E. is being made available by 
Watson-Marlow. Each of the three types 
of valve in this “Omega” range has been 
designed to control combinations of 
direction, volume and pressure in the 
flow of any fluid, acid, alkali or solvent 
(except fluorine and molten alkali 
metals). There is only one moving part 
in each and one material only in the 
path of the fluid. The makers state that 
body and plug are accurately machined 
from solid, first-grade P.T.F.E. (Fluon 
or polytetrafluoroethylene). They are 


held in position by two rigid clamping 
plates, tightened by four screws, and 
there is an ample anti-friction ring, also 
in P.T.F.E., between the front plate and 
the shoulder of the plug. No lubricant 
or sealing compound is required. The 
operating temperature range of the 
valves’ constructional material is from 
—50°F to +450°F and steam and auto- 
clave sterilisation temperatures cause no 
problem it is claimed. The Omega 4.5 
provides a continuously adjustable by- 
pass and a complete stop in the main 
line in one unit. The valve has been con- 
tinuously and shock tested at up to 170 
psi without sign of leakage. At this 
pressure the torque required to operate 
the handle was less than 3 ft/lb. Watson- 
Marlow Air Pump Co., Marlow, Bucks. 

BCE 3095 for further information 


Collapsible Tanks 
The top loading of the collapsible 
tanks made by Green and Silley Weir is 
300 Ib. per sq. ft and not as stated in 
British CHEMICAL ENGINEERING, March, 
1958, p. 168. R. & H. Green and Silley 
Weir Ltd., 18 London Street, London, 
E.C.3. 
BCE 3096 for further information 


Electrolysis Plant 
The largest single filter-press type of 
electrolyser so far designed and supplied 
from the United Kingdom was com- 
missioned recently at the Reykjavik 
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plant of Aburdarverksmidjan H.F. (The 
Fertiliser Plant Inc.) by Constructors 
John Brown. Delivering 10,000 cu. ft/hr 
of hydrogen at 99.95% purity and 5000 
cu. ft/hr of oxygen at 99.7% purity, the 
electrolyser occupies a floor space of 
only 285 sq. ft. Direct current for the 
electrolysis is supplied by a motor- 
generator set working off a 6000 v. A.C. 
main. The hydrogen is used for ammonia 
synthesis. Constructors John Brown Ltd., 
73 South Audley Street, London, W.1. 


BCE 3097 for further information 


Electronic Ratemeter 


The latest addition to the range of 
Londex instruments is a continuously 
indicating electronic ratemeter which 
provides a range of indication of from 1 to 
20 counts per second in } divisions, with 


scale chute at the Brinsworth continuous, 
medium-width strip mill of Steel, Peech & Tozer, 
Rotherham, covers an area of 3000 sq. ft and was 
coated in September 1957 with United Coke & 
Chemical’s Ulak No. 4 primer and epoxide paint. 
Originally, the chute was coated with red lead paint, 
most of which had disappeared, leaving part bare 
metal and part corroded metal surfaces. Loyne Ltd., 
of Ashton-under-Lyne, who did the painting, 
would not normally attempt to coat such a surface 
with epoxide paint without prior shot-blasting treat- 
ment, but the use of Ulak No. 4 made it a practical 
proposition and also reduced the cost. Six months 
later, the coating was still in excellent condition and 
no “‘lifting’’ of either the primer or epoxide had 

occurred. 


an accuracy to } article per second. The 
indicating instrument response time to 
sudden changes of 5 per second is less 
than 24 seconds. The instrument may be 
used wherever electrical impulses can be 
derived from a suitable transducer, and 
can be applied not only to, for example, 
monitoring rates of production, but 
to the automatic regulation of a produc- 
tion process by feeding back an appro- 
priate signal to a regulating control. 
Londex Ltd., 207 Anerley Road, Lon- 
don, S.E.20. 

BCE 3098 for further information 


Other Items 
To meet the demand for a more com- 
pact and inexpensive air filter unit, Visco 
Engineering have now developed the 
“M.V.” type dry air filter. It occupies 
only about two-thirds the space required 
for their “C.E.” filter of equal capacity, 
and the makers say it is more economical 
to install and maintain. The Visco En- 
gineering Co. Ltd., Stafford Road, 
Croydon. 
BCE 3099 for further information 


Formica are making available their 
GE.10 glass-fibre epoxy resin laminate in 
sizes up to 38 in by 28 in. Formica Ltd., 
84 Regent Street, London, W.1. 

BCE 3100 for further information 


By modifying an F. & J. light duty 
conveyor by fitting special rubber seals 
along the length of the belt on each side 
and by providing a special chute and 
hopper at the delivery end, the machine 
has been adapted to the conveying of 
small quantities of demerara sugar. The 
special chute was designed to accept any 
surplus sugar left adhering to the belt 
after passing the filling machine hopper 
orifice. British Automatic Conveyor & 
Equipment Co. Ltd. (Division of Farrow 
& Jackson Ltd.), 41 Prescot Street, Lon- 
don, E.1. 

BCE 3101 for further information 


Seen at the0.C.C.A. Exhibition 


Novel Heating Equipment 


A novel resistance and _ inductive 
method of low-voltage heating for pro- 
cess industries, for which many advan- 
tages are claimed, was shown by Kestner. 
The design includes the use of the wall 
of the vessel to be heated as part of the 
secondary winding of a high-efficiency 
transformer. That winding is designed 
as a single sheet turn for most of its 
construction and its use eliminates end 
effect and transmission cable losses. The 
system is applicable to pipes or vessels 
of diameter from } in. to 12 in. The 
secondary circuit encloses much of the 
lagging of the vessel, which both 
reduces heat losses and prevents the 
primary windings from heating more 
than necessary. The final lagging is en- 
closed in an outer casing which can be 
flameproofed. Claims for the design in- 
clude an efficiency of 90% and a power 
factor of greater than 0.9. The equip- 
ment is robust, simple to make, and 
needs no heat-transfer medium. The 
“Isoductive” equipment, as it is known, 
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BCE 3032 for further information 
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People who pride themselves on their good equipment speak of ENSECOTE 
in a personal way. ENSECOTE protective plastic linings 

can be applied almost anywhere to almost anything. They are easily 
cleaned and sterilised, completely odourless, tasteless 

—and economical to install because larger vessels can be lined on the spot. 
ENSECOTE is particularly useful, too, for renovating glass lined tanks. 

The Dairy, Brewing, Paper and Chemical industries— 

and all who own rail and road storage tanks—will find 

ENSECOTE invaluable as a protection against wastage due to deterioration. 
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For literature and technica/ advice write to: 
NEWTON CHAMBERS AND CO. LTD., 
THORNCLIFFE, NR. SHEFFIELD, ENGLAND 










May, 1958 


PLANT EQUIPMENT NEWS 





lends itself to easy and accurate control 
of temperature. At present the equip- 
ment is being recommended for the 
heating of reaction and distillation ves- 
sels and pipelines and for booster 
heaters and preheaters. 

Kestners have also made available a 
furnace designed to produce outlet gases 
at an accurately controlled temperature. 
Adaptable for gas or oil fuel, it is the 
essential part of their patent heat-coil 
immersion heating system, which is of 
special use in the heat treatment of 
thermo-labile substances. The principle 
of the equipment is that additional air 
is fed as required to a high-efficiency 
furnace to obtain the desired tempera- 
ture in the outlet gases. The additional 
air cools the furnace walls before being 
mixed with the hot gases, thus minimis- 
ing heat losses from the furnace. The 
exhaust gases at a high velocity are then 
fed to a multi-turn immersion coil, the 
system being adjusted so that the gases 
leave the coil at a temperature little 
above that of the charge being heated. 
The ability of the furnace to function 
at “any reasonable distance” from the 
vessel to be heated is useful where 
flameproof processing is necessary. It 
also enables more than one set of equip- 
ment to be operated from a single fur- 
nace. For cooling, the immersion coil 
may also be fed with cold air at high 
speed. Kestner Evaporator & Engineer- 
ing Co. Ltd. 5 Grosvenor Gardens, 
London, S.W.1. 

BCE 3102 for further information 


Impeller Mixers 
The new Super Rapid mixers by Steele 
& Cowlishaw have been designed for 


processing thaterials in containers of 
from 50 to 250 gallons capacity. The 
impeller, fitted to a vertical shaft, rotates 
at any predetermined speed from 150 
to 2000 rpm. Also being made available 


by the company is a new cone blender 
for solids which has an offset axis and 
which produces a swirling effect result- 
ing, it is claimed, in efficient mixing 
without the need for centre baffles. 
Steele & Cowlishaw Ltd., Cooper Street, 
Hanley, Stoke-on-Trent. 

BCE 3103 for further information 


Vibratory Mixer 
A vibratory mixer said to be of com- 
pletely new design is being made by 
Q.V.F. Its energising unit is a vibration 
generator which operates from an alter- 
nating current and vibrates a stainless- 
steel shaft and plate immersed in the 
liquid to be mixed in short powerful 
vertical strokes. The mixing action can 
be increased or decreased by altering the 
stroke length. Three models are available 
to cover the capacity range 10-3000 
litres. Q.V.F. Ltd., Duke Street, Fenton, 
Stoke-on-Trent. 
BCE 3104 for further information 


Condensation System for Resin Plant 
Metal Propellers Ltd., announced at 
the exhibition that, to obviate the diffi- 
culties experienced in alkyd resin produc- 
tion through the deposition of phthalic 
anhydride and phthalic acid as carry- 
over from the main reaction vessel into 
the condensation system, they have 
designed a new integral condensation 
system for which a patent application has 
been made. The protection covers the 
mounting of a separator pot directly 
above the vessel lid, the pot serving for 
upward travel of vapour, and separation 
of the solvent-water mixture. On the top 
of the separator is mounted a tubular 
reflux condenser. The following advan- 
tages are claimed for the device: (1) All 
surfaces of the unit where deposition 
could take place are continuously washed 
by solvent. (2) Solvent overflows back in- 
to the still at a temperature close to its 
boiling point. (3) Solvent and phthalic are 
scrubbed in the water layer, any phthalic 
acid formed being dissolved in the water. 
(4) When the plant is shut down, 
phthalic anhydride and acid remain in 
the water or the solvent layer. (5) The 
separator and condenser are taken on the 
lid of the still, and external liquid and 
vapour lines are eliminated. (6) The unit 
can be used when the plant is operating 
with the fusion process. Metal Propellers 
Ltd., 74 Purley Way, Croydon, Surrey. 
BCE 3105 for further information 


Paint and Ink Plant 


A new automatic plant for paint and 
printing ink manufacture, shown by 
Torrance, consists essentially of a con- 
tainer which holds a quantity of high- 
density (steatite) beads, the main instru- 
ment of dispersion, which are agitated 
by a disc impeller. The product to be 
processed is introduced and extracted 
through stout slotted inlets and outlets 
which stand up indefinitely, the makers 
say, to continuous processing. The con- 


trol panel is provided with interlocks 
which, among other functions, control 
input and output pumps, and are so 
arranged that it is impossible for the 
extraction pump to run whilst the input 
pump is running. It is possible to adjust 
the delay between the times when the 
input pump stops and the extraction 
pumps starts up, and this adjustment, in 
effect, is the method of controlling the 
quality of dispersion. Among the safety 
precautions built into the plant is the 
provision for a thermostat to trip the 
main switch when a_ predetermined 
danger limit in temperature is reached. 
The plant, Torrance point out, is 
designed to operate automatically for 
24 hours a day. A laboratory batch unit 
is also supplied for pilot work. Torrance 
& Sons Ltd., Bitton, Near Bristol. 

BCE 3106 for further information 


Modified Cage Mixer 
Modifications recently introduced to 
the Ultramix immersion high-speed mix- 
ing machine by Vickers Armstrong in- 
clude serrations to the top and bottom 
plates of the “cage” and the addition 
of wings to the rotor. They are designed 
to produce a shearing effect in parallel 
with the direction of rotation. Vickers- 
Armstrong (Engineers) Ltd., Vickers 
House, Broadway, London, S.W.1. 
BCE 3107 for further information 


Induction Heating Plant 

A 10-gallon induction heating plant 
being made available by L. A. Mitchell 
in conjunction with Metropolitan 
Vickers Ltd. has been specially designed 
for esterification and polymerisation 
reactions, and it can be arranged to suit 
a wide variety of processes where chemi- 
cal reactions need to be controlled 
between fine limits. The standard plant 
can be fitted readily with interchangeable 
reactors of from 5 to 25 gallons capacity. 
The reactor is held on a hydraulic ram, 
operated from a cotnrol panel, and it is 
opened by releasing quick-release nuts 
on the kettle head. The installation is 
automatic and, the company say, will 
maintain amy pre-set temperature 
between 0°C and 400°C to within +1°C. 
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BCE 3033 for further information 






















This 80,000 BPSD 
Distillation Unit designed 
by Badger has recently 
gone on stream at the 
Kent Refinery of The 


British Petroleum Company. 
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AX Construction at 


A number of other Badger 





designed process units are currently 
under construction at the 

same location. The many skills required 
for the design and construction 

of these units are available to all our 
clients. Let us tell you how we 


may be of assistance to you. 





E. B. BADGER & SONS LIMITED 


20 RED LION STREET, LONDON, W.C.1 
Telephone: CHANCERY 3366 TELEX No. 2-3512 
Affiliated with STONE & WEBSTER ENGINEERING CORPORATION, U.S.A. 
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The reactor can be fitted with a fixed 
or multi-speed stirrer, and a vacuum of 
29.5 in. Hg can be maintained in it. The 
reactor, condenser and receiver are con- 
structed in FDP stainless steel, but other 
steels can be used if required. L. A. Mit- 
chell Ltd., 37 Peter Street, Manchester, 2. 

BCE 3108 for further information 


5-hp Mill 

The Premier mark II 3-in. mill is now 

being fitted with modified water-cooling 

system and a more powerful motor (5 

hp instead of 2} hp). Premier Colloid 

Mills Ltd., Hersham Trading Estate, 
Walton-on-Thames. 

BCE 3109 for further information 


New Coatings 
Epikote resin coal-tar formulations 
for the lining of pipes and tanks and 


for the protection of chemical plant were 
illustrated by Shell Chemical Co. Ltd., 
15 Great Marlborough Street, London, 
W.i1. 

BCE 3110 for further information 


Mica and organic titanium compounds 
for use as ingredients of corrosion-pre- 
vention paints were exhibited by respec- 
tively Micafine Ltd., Raynesway, Derby, 
and Laporte Titanium Ltd., 14 Hanover 
Square, London, W.1. 

BCE 3111 for further information 


Materials to produce a rigid foam by 
the reaction of an alkyd resin and a 
polyisocyanate were shown by I.C.I. The 
foam, which can be made in situ, not 
only acts as a heat insulator but also 
protects the treated surfaces. Imperial 
Chemical Industries Ltd., Imperial 


Millbank, London, 


BCE 3112 for further information 


New Materials 

Newly-introduced silicone products in- 
clude the first of a range of silicone 
resins EP.65 and EP.66 by LC.I. which 
are designed to meet the requirements of 
manufacturing silicone resin bonded 
glass-cloth laminates. A new development 
product from the same house is silicone 
resin DP.76, a dipping and impregnating 
varnish which, it is said, has good ther- 
mal stability and resistance to crazing 
at temperatures down to —55°C. Silicone 
resins DP.37 and DP.38 are intended for 
inclusion in protective and other coat- 
ings and are said to provide resistance 
to heat, weathering and chemicals. Sili- 
cone Elastomer E.394 is a _ putty-like 
paste designed for coating glass or 
fabrics used in high- or low-temperature 
electrical and mechanical applications. 
Imperial Chemical Industries Ltd., Sili- 
cones Department, Stevenston, Ayrshire. 
BCE 3113 for further information 


Chemical House, 


S.W.1. 


Physical Instruments on Exhibition 


Developments in computers were a 
notable feature of this year’s Physical 
Society's exhibition. Among this new 
equipment was the Emiac II analogue 
computer by E.M.I. Evecrronics Ltp., 
Hayes, Middlesex. Designed to be com- 
pact and simple in operation so the users 
need no specialised electronic knowledge, 
it embodies a system of time division or 
mark space ratio multipliers which, 
E.M.I. state, has been developed to a 
point where it compares favourably in 
accuracy with servo-driven potent’o- 
meter multipliers, yet it has none of the 
disadvantages of a mechanical servo. 
The machine solves simultaneous dif- 
ferential equations, linear and non-linear, 
having time as the independent variable. 
Problems can be handled in real time, 
with an actual piece of the device under 
study linked into circuit, or scaled so 
that a cycle can be speeded 100 to 1000 
times. For adaptability, the various com- 
puting units are interchangeable in a 
standard module accommodating 18 
units. In the rare event of a fault a new 
unit can be inserted without disturbing the 
computing components. 

BCE 3114 for further information 


The RoyaL ArrRcraFt ESTABLISHMENT, 
Farnborough, demonstrated a _ simple 
model of a digital differential an lyser 
(D.D.A.) to show the principles of what 
they say will eventually be a large, fast 
computer. The basic component of a 
D.D.A. is a device which performs ap- 
proximate integration by finite dif- 
ferences, and, as far as the user is con- 
cerned, appears similar to the wheel- 
and-disc integrator of a mechanical dif- 
ferential analyser. The Establishment is 
developing an electronic model which 
will, it is claimed, compare well in 
in capacity with proprietary electronic 
analogue differential analysers now in 
use, and will be much more accurate, 
and will allow precise repetition of 
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E.MJ.'s Emiac I. 


results. A new optical digitiser was 
shown by Hitcer & Watts Ltp., 98 St. 
Pancras Way, London, N.W.1. 

BCE 3115 for further information 


No. 402 F, the latest model in the 
series of digital computers by ELLiotr 
BrRoTHERS (LONDON) LTpD., Elstree Way, 
Borehamwood, Herts., can work under 
programme control in either floating 
point or fixed point modes. It consists 
of a 402E (fixed point) computer with 
three extra cabinets. It was demonstrated 
in four typical applications: (1) solution 
of n simultaneous equations ax = 
with m right-hand sides, using minimum 
storage space; (2) a linear programming 
problem; (3) multiple regression analy- 
sis; and (4) simple autocode program- 
ming. SOLARTRON ELECTRONIC GROUP 
Ltp., Thames Ditton, Surrey, showed 
their precision analogue computing 
units which can be built up to make 
analogue computers of any size. 

BCE 3116 for further information 


Developments made public on other 
stands include the announcement by 
Puiips Execrricat Ltp., Shaftesbury 
Avenue, London, W.C.2. that their gas 
refrigeration machine PW 7000 (see 
British CHEMICAL ENGINEERING, 1957, 
December, p. 690) is to be equipped 
with a separating column which, at 
atmosphere pressure, will separate liquid 
nitrogen and oxygen from the liquid air 
which it initially forms when supplied 
with gaseous air. 

BCE 3117 for further information 


A development model of silicon car- 
bide-graphite thermocouple shown by 
MorGan Crucisce Co. Lrp., 52 Batter- 
sea Park Road, London, S.W.11, uses a 
low resistance silicon carbide as one 
member of the couple and as a protect- 
ing outer sheath. The standard thermo- 
couple consists of the silicon carbide 
outer tube 10 mm. o/d in lengths up to 
500 mm. containing a central graphite 
rod. The graphite is joined to the tube 
by a conducting silicon carbide cement, 
which also acts as a protective coating. 
Care has been taken to minimise oxida- 
tion of the graphite rod. For additional 
protection and insulation an alumina 
coating can be provided. 

BCE 3118 for further information 


The zone-melting apparatus shown by 
BairpD & TaTLOCK (LONDON) LTD., 14 St. 
Cross Street, London, E.C.1, which has 
been developed from the Chemical 
Research Laboratory apparatus, is a 
tower with clamp and supports for a 
vertical melting tube, 3 ft by 14 in., 
down which a heater, in the form of a 
narrow ring surrounding the tube, travels 
at about 1.3 in. per hour. The material 
for purification is melted, poured into 
the tube and allowed to solidify. The 
heater is set to give a molten zone with 
a temperature of 2° to 3°C above the 
melting point of the substance being 
purified and the zone is 1-3 in. long, 
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BCE 3034 for further information 
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Many apparently unsolvable problems 
entailed in storing, piping and ducting 
corrosive liquids and fumes are ancient 
history to manufacturers with the good 
sense to specify EXTRUDEX. 

Pipes, tanks, fans and other fittings by 
EXTRUDEX in unplasticised P.V.C. are 
exceptionally corrosion resistant. 

Almost all strong acids and alkalis have no 


harmful effects on them. 


Specify EXTRUDEX— 


the perfect answer to your corrosion problems. 


Ex TRUDEX LTD 


WESTERN ROAD BRACKNELL BERKS. 
Telephone: Bracknell 1000 
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BCE 3035 for further information 





Type " 162/102 TCWD 2 stage 
water-cooled “ Oil Free '’ Com- 
pressor. 28 c.f.m. of free air 


delivered at 60 Ibs./sq, in. 


Due to the unique 
design features of 
Northey Positive Rotary 
Compressors and Vacuum 
Pumps, there is a complete 
absence of frictional contact. 
necessary in the 
compression chamber, so that the 
air is delivered free from oil and oil 


No oil _ is 





vapour. 


For details of this highly successful and widely 
used equipment write to: 


rthe 


ROTARY COMPRESSORS LTD 


ALDER ROAD PARKSTONE 
POOLE DORSET 


TELEPHONE PARKSTONE 4900 
(2 LINES) 
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B.T.L.’s Zone Melting Apparatus 


depending on the thermal properties of 
the substance, and travels down the 
tube with the heater. When the heater 
reaches a micro-switch a_ solenoid- 
operated clutch engages the rewind 
motor, which returns the heater quickly 
to an upper micro-switch, completing 
one cycle. 

BCE 3119 for further information 


Three experimental models of high 
resolution nuclear magnetic resonance 
spectrometers were on show—exhibited 
by MULLARD RESEARCH LABORATORIES, 
Cross Oak Lane, Salfords, Near Redhill, 
Surrey; THe GenNerRAL Exectrric Co. 
Ltp., Magnet House, Kingsway, W.C.2; 
and METROPOLITAN-VICKERS ELECTRICAL 
Co. Lrp., Trafford Park, Manchester, 17. 
A method for nickel plating by the 
thermal decomposition of nickel car- 
bonyl in vacuo was demonstrated by the 
ATOMIC WEAPONS RESEARCH ESTABLISH- 
MENT, Aldermaston, Berks. 

BCE 3120 for further information 





Mullard’s Spectrometer 


New Publications 


A recent leaflet (No. 296) explaining 
the basic principles of their spray drying 
plant and listing the products success- 
fully dealt with by this type of plant has 
been issued by Kestner-Evaporator & 
Engineering Co. Ltd., 5 Grosvenor 
Gardens, Westminster, London, S.W.1. 

BCE 3121 for further information 


Publication No. 328 by Evershed & 
Vignoles covers three auxiliary equip- 
ments designed to extend the applica- 
tions of this company’s Dionic water 
purity meter. The equipments re, 
namely, a water cooler, a steam con- 
denser and a Straub degassing condenser. 
The working principles of the auxiliaries 
are described, and photographic illus- 
trations and sectional diagrams are 
included. Evershed & Vignoles Ltd., 
Acton Lane Works, Chiswick, London, 
Ww. 

BCE 3122 for further information 


The recently published Drayton/Arm- 
strong steam trap manual contains 
sections on the working of traps, capacity 
charts, testing, maintenance and trouble 
shooting. Copies from The Drayton 
Regulator & Instrument Co. Ltd., West 
Drayton, Middlesex. 

BCE 3123 for further information 


A manual on anti-corrosion practice is 
always worthy of attention and chemical 
engineers will be interested to see a copy 
of such a manual entitled “Dunclad 
Chemical Plant Linings” published by the 
Dunlop Rubber Co. Ltd., G.R.G. Divi- 
sion, Cambridge Street, Manchester. 

BCE 3124 for further information 


Continuing their policy of issuing tech- 
nical information about the properties, 
design, finishing and use of die-castings, 
Fry’s Diecastings Ltd. have recently 
brought out a new publication entitled 
“Aluminium Alloy Pressure  Die- 
castings”. Copies from the company’s 
Midland Works, Brierley Hill Road, 
Wordsley, Nr. Stourbridge. 

BCE 3125 for further information 


A new technical brochure giving deta‘ls 
of their range of airfoil centrifugal fans 
has been issued by The Midland Heating 
& Ventilating Co. Ltd., Bedford Road, 
Birmingham, 11. 

BCE 3126 for further information 


Publication No. 69, by W. C. Holmes, 
is a new issue which deals with the sub- 
ject of [Electroprecipitation] in a most 
thorough manner. Starting with a general 
introduction to the subject, the publica- 
tion follows on with principles, practical 
aspects, equipment and applications. Title 
of the publication is “Electrical Precipita- 
tors”. W. C. Holmes & Co. Ltd., Gas 
Cleaning Division, P.O. Box B7, Tun- 
bridge, Huddersfield. 

BCE 3127 for further information 


The design and performance of a small 
multi-tray oven for the low-temperature 
heating of solids which was elaborated by 








the Industrial Gas Development Com- 
mittee of the Gas Council is contained in 
the Council’s Report No. 646/57. Full 
details of the oven are possessed by 
Stewart Gill & Co. Ltd., Hayes, Middle- 


sex. The Gas Council, 1 Grosvenor 
Place, London, S.W.1. 


BCE 3128 for further information 


The dehydration of air gases and 
liquids with Humidryers is illustrated in 
the recently published brochure, 
“Dehydration”, issued by Burnett & 
Lewis Ltd., Redhouse Industrial Estate, 
Aldridge, Staffs. 

BCE 3129 for further information 


A leaflet describing a resistance-heated 
vacuum furnace (model 2904) which can 
be used for melting, alloying, pouring, 
heat-treating, sintering and annealing has 
been published by Wild-Barfield Electric 
Furnaces Ltd., Otterspool Way, Watford 
By-pass, Watford, Herts. 

BCE 3130 for further information 


The latest booklet to be issued by 
Clayton Engineering deals with their 
indicators for the precision setting of 
rotary controls, valves, etc. Clayton 

Co., Cannhall Road, Lon- 
don, E.11. 
BCE 3131 for further information 


“Pneumatic Handing” is the title of a 
23-page booklet in colour devoted to the 
handling of materials carried by barge 
and ship and conveyed at coaling plants 
and in other industrial installations by 
pneumatic methods. Simon 

Ltd., Cheadle Heath, Stockport, 
Cheshire. 
BCE 3132 for further information 


Incandescent Heat have published two 
leaflets dealing with, respectively, their 
tile-suspended arch designed for high- 
temperature furnaces where thick insula- 
tion is required, and their interchange- 
able furnace arch. The Incandescent Heat 
Co. Ltd., Smethwick. 

BCE 3133 for further information 


Catalogue No. 690 published by Dew- 
rance covers the company’s range of 
pressure gauges and needle valves and 
other equipment. Dewrance & Co. Ltd., 
Great Dover Street, London, S.E.1. 

BCE 3134 for further information 


Some of the newest chemical plant 
available and tested in titanium is illus- 
trated in I.C.I.’s pamphlet, “Titanium for 
Chemical Plant”. Imoerial Chemical 
Industries Ltd., Metals Division, P.O. Box 
216, Birmingham, 6. 

BCE 3135 for further information 


A description of Griffiths’ standard 
range of unit industrial dust collectors, 
with mention of modifications for use 
with inflammable and explosive materials, 
is contained in their brochure D/1. A. E. 
Griffiths (Smethwick) Ltd., Booth Street, 


Birmingham, 21. 
BCE 3136 for further information 


Technical Publication 1631 contains 
details of the Model 63 series of constant 
differential relay flow controllers manu- 
factured by Sunvic Controls Ltd., P.O. 
Box 1, Harlow, Essex. 

BCE 3137 for further information 
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LARK = 


ESTABLISHED i833. 


tube cleaning 
equipment 


‘LARK’ Air-operated tube cleaning equipments 
have been specially designed to suit the conditions 
usually encountered in Chemical processing. These units 
can be supplied for dealing with tubes 4” to 16” internal 
bore. Electrically driven equipments are also available. 
Illustrated is the GD 250 Model and motors for small 
bore tubes, which has proved most successful in dealing 
with heavy deposits in small bore Condenser and Heat 
Exchanger tubes. 


Catalogues, Ref. ‘BCE’, illustrating and describing the whole 
range of ‘LARK’ tube-cleaning products are available on request. 
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Industrial pH and Conductivity 


Industrial pH and Conductivity measurements become increasingly important 
in modern industry. For a comprehensive instrumentation service—Indication, 
Recording or Control (Plus indication or recording)—consult Cambridge first. The 


experience gained in large undertakings is at the disposal of the smaller firm also. 


Instead of the electronic recorder-controller shown, a modest galvano- 





meter type recorder may be used with very good results andconsiderable economy. 


CAMBRIDGE ELECTRO-CHEMICAL INSTRUMENTATION INCLUDES 


pH : Conductivity ; Dissolved Oxygen and Hydrogen 
Residual Hydrazine ; Gas Analysis : Titration P Polarography 
Indication : Recording ; Control 


Write for Lists 108M and 23M. To receive future publications 
ask for the NEW Mailing List Form M2/58 


CAMBRIDGE INSTRUMENT COMPANY LIMITED 


13 Grosvenor Place, London, S.W.1. 





BCE 3037 for fnrther information 


May, 1958 291 








New Company 

Yorkshire Imperial Metals Ltd., the 
new company formed jointly by LC.I. 
and the Yorkshire Copper Works Ltd., 
is now in being, with assets worth about 
£18,000,000. Dr. J. Taylor, 1.C.1. director 
responsible for Metals and Nobel Divi- 
sion, has been named as chairman. 


New Division 

Woodall-Duckham Construction Co. 
Ltd. announce that, to meet the changing 
needs of the gas, oil and chemical 
industries, a high-pressure processes divi- 
sion has been established with Mr. H. S. 
Cheetham as director in charge. The new 
division will concentrate upon the pro- 
vision of complete plants for the pro- 
duction of gases suitable for town supply 
and chemical synthesis, etc., using 
modern high-pressure techniques. 


Proposed Conferences, Symposia, etc. 

A two-week appreciation course on 
“The Design of Equipment for Human 
Use” will be of particular interest to 
companies manufacturing or using com- 
plex equipment, such as machine tools, 
control desks, instrument panels, etc., 
which have to be worked or controlled 
by human operators. Particulars of the 
course, which is the first of its kind to be 
held in this country and will be held 
from May § to 16, may be obtained from 
Engineering and Allied Employers’ West 
of England Association, Engineers’ 
House, The Promenade, Clifton Down, 
Bristol, 8. 

A joint symposium on “Instrumenta- 
tion and Computation in Process 
Development and Plant Design” will be 
held in the Central Hall, Westminster, 
on May 11, 12 and 13, 1959. This meet- 
ing is being organised by The Institution 
of Chemical Engineers, the Society of 
Instrument Technology and The British 
Computer Society, under the zgis of The 
British Conference on Automation and 





March 17 last saw the inauguration of the Scot- 
tish Agricultural Industries’ Leith fertiliser wo ks 
by Sir Alexander Fleck, chairman of 1.C.1. Our 
photograph shows Sir Alexander (third from 
right) preparatory to his inaugural tour. On his 
right are: Sir Alexander Glenn, Secretary to the 
Department of Agriculture, and Mr. H. U. Cun- 


ningham, former managing director of S.AJ. On 
E. P. Hudson, S.AJ.’s present 
managing director. 


his left is Mr. 
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Computation. Any person wishing to 
present a paper at the symposium should 
send a summary not later than June 1, 
1958, to: The General Secretary, The 
Institution of Chemical Engineers, 16 
Belgrave Square, London, S.W.1. 

A one-day conference on statistical 
sampling in industry, organised by the 
Birmingham Group of the Industrial 
Applications Section of the Royal Statis- 
tical Society, will be held at the Birm- 
ingham College of Technology on May 7, 
1958. Details and application forms can 
be obtained from D. Goldberg, A.E.I. 
Lamp & Lighting Co. Ltd., Melton Road, 
Leicester. 





H. MeNeil 


Babcock & Wilcox Ltd. announce the 
appointment of Mr. Hector McNeil as 
managing director of the company. He 
succeeds Sir Kenneth Hague, wo has 
expressed the wish to relinquish that 
posit'on, which he held since January, 
1945. Sir Kenneth wil! continue to devote 
his services fully to the ccmpany in his 
position as deputy chairman. 

Mr. McNeil was appointed general 
manager of the company in London in 
1947, becoming a director in 1950 and 
deputy managing director in 1953. He is 
also a director of Dewrance & Co. Ltd. 
and of the German. Spanish and Aus- 
tralian Babcock & Wilcox compan’es. 
Since 1953 he has been a Member of 
Council of the Institute of Fuel, was 
vice-president of that Institute from 1953 
to 1956 and became president in 1957. 
Other changes announced by the com- 
pany are: Mr. J. Stewart Robertson, 
general manager, has been appointed a 
director to fill the vacancy created by the 
retirement from the board of directors, 
at his own request, of Mr. C. H. Sparks, 
a director for the past 18 years. Mr. 


Sparks will continue in his present 
capacity as engineering consultant to the 
company. 


Dr. W. H. Garrett, director of Mon- 
santo Chemicals Ltd., has been elected 
president of the British Employers Con- 
federation in succession to Sir Colin 
Anderson. Dr. Garrett is vice-chairman 
of the Association of British Chemical 
Manufacturers and a life vice-president 
of the Association of Chemical and 
Allied Employers. He is a member of 
the Grand Council of the Federation of 
British Industries; the Industrial Disputes 
Tribunal; the Chemical Engineering Com- 
mittee of King’s College, London; the 
appointments board of Liverpool Univer- 











sity; and is also a director of Metal 
Industries Ltd. 

Mr. J. R. Allan has been appointed 
joint managing director of Acme Ven- 
tilating Ltd. Mr. Allan is already a direc- 
tor of Acme Conveyors Ltd., and holds 
the post of general manager of the Acme 
Group of Companies. The appointment 
is also announced of Mr. P. Lowe as 
sales director of Acme Ventilating Ltd., 
in addition to his present post of sales 
director of Acme Conveyors Ltd. 

Mr. George C. Tuvey has been 
appointed sales director of Zwicky Ltd. 

Dr. M. A. T. Rogers was appointed 
research controller of Imperial Chemical 
Industries Ltd. with effect from April 1, 
1958. He succeeds Mr. R. M. Winter, 
who is retiring from the company after 
30 years’ service. 

Flexibox Ltd. announce that Mr. E. C. 
Weston has been appointed general 
manager of the company. Mr. J. Bab- 
ington Smith has also joined Flexibox 
to take charge of the company’s London 
office. 

Mr. R. L. Paice, who had been sales 
director of Igranic Electric Co. Ltd., Bed- 
ford, since 1948, relinquished _ this 
position on March 1, 1958. Mr. A. W. 
Page, as sales manager, is now respon- 
sible for the Home and Export Sales 
Organisation. Mr Paice will carry out 
special assignments of the board. 

Albright & Wilson Ltd. announce the 
appointment of Dr. Forrest F. Musgrave 
as personal assistant to Mr. Sydney 
Barratt, chairman of the Albright & 
Wilson Group of Companies. Dr. Mus- 
grave was formerly managing director of 
Lubrizol Great Britain Ltd. 

Mr. R. Edgeworth Johnstone has been 
awarded the degree of D.Sc. by the 
University of London for work in the 
field of applications of model theory to 
chemical engineering. 

Mr. M. H. M. Arnold has _ been 
appointed the technical director of Bow- 
mans Chemicals Ltd. 

Mr. B. W. Dawkins has been elected 
chairman of Saxon Engineering Co. Ltd. 
and Bennis Mechanizations Ltd., both 
subsidiary companies of Bennis Combus- 
tion Ltd., of which Mr. Dawkins is joint 
managing d'rector. 

Southern Instruments Ltd. announce 
that Mr. Philip Sellars has joined their 
board of directors as vice-chairman. Mr. 
Sellars will be responsible for the overall 
co-ordination of expansion activities 
planned by the company. 

Mr. L. W. Enelish, technical manacer, 
has been appointed a director of Auto- 
Klean Strainers Ltd. 


OBITUARY 

The death is announced of Sir James 
Swinburne, F.R.S., the plastics pioneer 
who celebrated his hundredth birthday on 
February 28 last. Sir James who, unti! 
1948, was chairman of Bakelite Ltd., 
made a major contribution to the modern 
plastics industry with his original work 
on phenolic resins. 
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